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DOUGLAS 
SERVICE PROGRAM 4 


cuts your ground time! 


Only planes én the air make money 
for you. And that’s the goal of the Douglas 
Service Program: to keep your planes ready to fly with least 


loss of time and money. Stationed at leading airline centers 


of the world are Douglas Field Service men to solve maintenance problems 


on the spot. Customer Service men at the Douglas plants 


analyze and answer all inquiries promptly. 


Flight and Maintenance Training programs instruct DOUG 


your personnel. And Service Publications provide 


latest information on low-cost servicing 


of Douglas equipment. Douglas Aircraft Company, Inc., 
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SERVICE PROGRAM 
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If you are interested 
in tourist travel in Africa, 
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ask your travel agent 
for a copy of a 
SABENA’s booklet ‘we 
on “AFRICA TOURS”. am 
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UNITED AIRCRAFT EXPORT CORPORATION 





UNITED AIRCRAFT CORPORATION TO HAVE TWO NEW WIND TUNNELS 


Two high-speed wind tunnels will be under construction soon for United Aircraft 
Corporation's large research laboratory in East Hartford, Connecticut. Contracts 
covering construction were signed in August with the Electric Boat Division of 
General Dynamics Corp. The tunnels were designed for United Aircraft by the same firm 


One tunnel is a transonic unit, built to operate with wind velocities at or 
near the speed of sound. Testing material in this speed range requires a highly 
specialized technique, which has only recently become possible. 


The second tunnel is to be a supersonic unit, designed to permit testing at 
velocities several times the speed of sound. 


The new facilities are a major addition to extensive company-owned research 
capacity. This includes United Aircraft's huge subsonic wind tunnel, one of the 
largest in the United States; the advanced Andrew Willgoos turbine-test labor- 
atory, a ramjet laboratory, and even new facilities for work in the nuclear 


propulsion field. 


PRODUCTION JET TRANSPORTS ORDERED BY U.S. AIR FORCE 


The U. S. Air Force has ordered a substantial number of Boeing Airplane Company's 
new jet-powered transports for use as flying tankers, according to a recent 
official announcement by the Air Force. 


Prototype of the big aircraft, the Boeing 707, recently began accelerated flight 
testing. It is powered by four Pratt & Whitney Aircraft JT3-L turbojet engines. 
These engines are civilian versions of Pratt & Whitney's axial-flow J-57. They 
each develop 10,000-pounds of thrust to push the big transport to a speed of 
550 m.p-h. and to altitudes of over 42,000 feet. Engines are mounted singly in 


streamlined pods below the wing. 


The new tanker will be able to refuel jet bombers and fighters in the air at 
their own most efficient speeds and altitudes. Officials declare this will greatly 
increase the range, flexibility and cap- 
ability of the U. S. Air Force's bomber 
force, which includes the global Boeing 
B-52s, also powered by Pratt & Whitney 
Aircraft jet engines, and shorter-range 
Boeing B-47's. 





The new aircraft has not been given an 
Air Force designation as yet, but has been 
named the "Stratotanker." 








HAMILTON STANDARD EQUIPS THREE NEW TURBINE-POWERED TRANSPORTS 


Hamilton Standard Turbo-Hydromatic Propellers or other 
equipment is specified for three new American jet or turbo- 
prop transport aircraft, now in test flight stage. They 
are the turboprop-powered Lockheed R7V-2, a Navy version 
of the "Constellation"; the Lockheed C-130, also a turbo- 
prop-powered transport, and the Boeing 707, four-engined 
jet transport. 


Hamilton Standard's light-weight pneumatic starter is 
used on two of the new airplanes, the C-130 and the 707- 
This equipment item provides an effective answer to pro- 
blems of weight and power, both of vital importance in 
modern aircraft design. 


For a weight of only 38 pounds, the air-driven starter 
develops over 100 horsepower. 





The C-130, a medium transport which made its first 
flight in August, also uses anti-icing valves made by 
Hamilton Standard. 


Hamilton Standard's new Turbo-Hydromatic propeller equips Lockheed's R7V-2. 
This propeller is designated the A3470. It is designed for use on turbine engines 
developing 6000 horsepower. More than 12 years of continuous research and develop- 
ment, including thousands of hours of ground and flight testing, lie behind its 
advanced design to assure flexibility, reliability and safety. 


SIKORSKY HELICOPTER RECAPTURES SPEED RECORD 


A new speed record for helicopters was set on August 26 by Sikorsky Air- 
craft's XH-39, a new utility helicopter designed and built for the United States 
Army. Flying over a three kilometer course at Windsor Locks, Connecticut, the XH-39 
achieved a speed of 156 miles per hour (251 km. h.) under far from ideal weather con- 
ditions. The record is subject to final official confirmation. The old world's 
speed record was 146.7 m.p.h. (236 km.h.), set in September, 1953. 


a 





The little XH-39, a four-place aircraft, is 
powered by one Turbomeca Artouste II gas turbine 
engine developing about 400 horsepower for 
takeoff. It is connected through a conventional 
gear box to a single rotor head having four 
metal blades. Landing wheels retract. 


Sikorsky engineers have been experimenting 
for many months with turbine power plants 
mounted in S-52 helicopters. Startling high 
rate of climb and high speed performance was 
achieved. Success of these experiments led 
to design of the H-39, whose commercial 
designation is S-59. 


UNITED AIRCRAFT EXPORT CORPORATION ST HARTFORD 8, CONN., U.S.A 


European Offices: 3 5 Warwick House Street, London SW 














ZURICH INTERCONTINENTAL AIRPORT 


Air France 

France 

Air Work Limited 

England 

British European Airways (B.E.A.) 
England 

British Overseas 

Airways Corporation (B.O.A.C.) 
England 

Israel National Airlines (EL-AL) 
Israel 








HOMEBASE OF SWISS AIR LINES 


Served by : 
Koninklijke 
Luchtvaart Maatschappij (K.L.M.) 
Hoiland 
Linee Aeree Italiane S.A. (L.A.I.) 
Italy 
Panair do Brasil 
Brazil 
Philippine Air Lines (P.A.L.) 
Philippines 
Seaboard and Western Airlines Inc., 
United States of America 


S.A. Belge d’Exploitation de la 
Navigation Aérienne (SABENA) 
Belgium 

Scandinavian Airlines System (S.A.S.) 
Sweden, Norway, Denmark 

Silver City Airways Limited 

England 

Trans World Airlines (T.W.A.) 
United States of America 


Yugoslovenski Aero-Transport (J.A.T.) 
Yugoslavia 
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For short and medium range air traffic... 
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PROPELLER-TURBINES 
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EASY MAINTENANCE 
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The Fokker F.27 “ Friendship ", 28-36 
seat short and medium range airliner 
with two Rolls-Royce “ Dart” propeller- 
turbines, has been specially designed to 


fill the gap between small feeder liners 


and 40-50 seat aircraft. 
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ROYAL NETHERLANDS AIRCRAFT FACTORIES 





TEL. ADDR.: FOKPLANES 


AMSTERDAM = SCHIPHOL -Z 
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an adjustable ballast weight is fitted. 

“Free Ballooning,” said Mr. Pauly, “‘is 
a pleasant enough pastime. But my aim 
is to produce a controllable aircraft which 
is fast and efficient; an aircraft as re- 
nowned for these qualities”—and here 
he paused as if lost for a word—“ as is 
the BP Aviation Service. The public may 
not yet understand that comparison, 
but they will, gentlemen, they will !” 


UR aeronautical correspon- 
dent yesterday inspected a 
strange dirigible which is 
Zex® at present being construc- 
ted by S. T. Pauly and Durs Egg, Swiss 
gunsmiths. The airship is to be propelled 
by oars and fins, powered by a kind of 
atmospheric steam engine invented by 
Mr. Collier. To give control in climb and 
descent, a hinged horizontal fin with 
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ANGLO-IRANIAN OIL COMPANY LIMITED 
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THE ONLY AIRCRAFT EVER TO HOLD, AT THE 
SAME TIME, WORLD RECORDS FOR HEIGHT AND 
FOR SPEED FROM POINT TO POINT 











%* The ENGLISH ELECTRIC Canberra * The ENGLISH ELECTRIC Canberra (powered by 


(powered by two Bristol Olympus two Rolls-Royce Avon engines) holds 12 world 
engines) holds the world’s height speed records, including London to Christchurch 
record for aircraft at 63,688ft. (New Zealand) at an all-in speed of 494.5 m.p.h. 


ENGLISH ELECTRIC 
{ { 4 
y get J y \ ARLES t 


Canberra 





Designed and built b) 
THE ENGLISH ELECTRIC COMPANY LIMITED: QUEENS HOUSE: KINGSWAY:LONDON.: WC2 
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Pye Canada, Ltd., 


Pye (New Zealand), Ltd., 
Ajax, Canada 


Auckland, C.I., New Zealand 


Pye Radio & Television (Pty.) Ltd., Pye Limited, 
Johannesburg, Plaza de Necaxa 7, 
Mexico 5 


South Africa 


PYE LIMITED . . 








VHF RADIO- TELEPHONE LINK 





This Equipment will provide first-class single 
channel point-to-point facilities and, at the same 
time, possesses the necessary capacity for extension 
to six channels if required. 


ABBREVIATED SPECIFICATION 
Frequency range: 60—216 mc/s 
Transmitter output Power: 10 watts or with Amplifier Unit—50 watts 
Maximum Deviation: 50 kc/s 
Receiver Bandwidth: 6 db down | 120 kc/s 


Overall Transmitter-Receiver Performance 


Frequency Response: 300 c/s—6 kc/s + 3 db; 6 kc/s—36 kc/s + | db 


intermodulation Level: At least —55 dbm for 2 tones applied each at0 dbm 


—— 


CAMBRIDGE ENGLAND 





Pye Ireland, Ltd., 


Pye-Electronic Pty, Ltd., 
Dublin, Eire 


Melbourne, Australia 
Pye Limited, 
5th Ave. Building, 
200 5th Ave., New York 


ENGLAND 


Pye Limited, 
Tucuman 829, 
Buenos Aires 


CAMBRIDGE ° ° 














































































































FREEDOM OF ASSEMBLY 


Public assemblies, the sounding boards of what people feel and want, the 
moulding pots of public opinion and influence are the sworn foes to any form 
of autocratic government. They are the first to be banned when totalitarianism 
gains a foothold — and they never return. 


The right of free assembly is among the very fundamentals of 
democracy, the very air that free men must breathe. Think it over... 
Freedom of Assembly is worth defending. 


— AIRCRAFT MANUFACTURERS — SS—> 


LIMITED, MONTREAL, CANADA 





One of a series dedicated to the survival of freedom — Reprints on request. — European Representative, J. H. Davis, Princes House, 190 Piccadilly, London, W.1., Englana. 











SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-EST 
6, AVENUE MARCEAU - PARIS (8°) 
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TACTICAL SUPPORT AIRCRAFT 


PRE-PRODUCTION 


BATCH UNDER CONSTRUCTION 
BERRI sire NRg SONNE cal 
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SOUND ASSEMBLY 


Side by side, they roll off the Fairchild production lines—the 
famed C-119 Flying Boxcar and its new assembly line mate, 
the C-123 Avitruc. 


Only Fairchild know-how could have accomplished the swift, 
sure integration of C-123 production into the C-119 assembly 
... Without missing a beat! 


The two aircraft make a perfectly matched team of assault 
transports, created for the single purpose of concentrating 
maximum numbers of men, machines and equipment in a given 
area, in the shortest time possible. 

It seems altogether fitting that these ultimate developments in 


assault transports should roll wing to wing from the assembly 
lines of Fairchild — pioneer in military air transportation. 


Fa oe 


AIRCHILD 


HAGERSTOWN, MARYLAND 


Other Divisions: 


American Helicopter Division 
Manhattan Beach, California 


Engine Division, Farmingdale, N.Y. 
Guided Missiles Division, Wyandanch, N.Y, 
Stratos Division, Bay Shore, N.Y. 
Speed Control Division, Wickliffe, Ohio 





COMPAGNIE FRANCAISE THOMSON-HOUSTON 
IN THE FRONT RANK OF EUROPEAN 


ELECTRONIC MANUFACTURERS 





Special VHF 
TUBES 


VAPOTRONS 
(Vapodyne system) 





G.C.A. EQUIPMENT 
(PAR landing radar) 





RADIO COMMUNICATIONS 
(UHF relays) 


PORTABLE TRANSMITTER-RECEIVER 
(six frequencies) 





High-power 
RADAR 


FIRE CONTROL RADAR MARINE RADAR 
(anti-aircraft artillery) (Surcouf escort) 





COMPAGNIE FRANCAISE THOMSON-HOUSTON 
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173 Bd Haussmann Paris (8) Tél. ELYsées 83.70 Télégr. ELIHU-42-Paris 
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The Decca 424 
Airtield Control Radar 
has been ordered by... 


The Royal Air Force 
The Royal Swedish Air Force 
Newcastle Municipal Airport 
Silver City Airways Ltd., Ferryfield 
Handley Page Ltd. 
R.A.E. Farnborough 
A. & A.E.E. Boscombe Down 





* 





In production in static, mobile 


DECCA 4974 Radar 


and air transportable form 


DECCA RADAR LIMITED, 1-3 BRIXTON ROAD, LONDON, S. W. 9 
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PIONEER 
guide surface 
personnel 

parachutes «© \™ 


make the Y\ 


difference... 
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safe 


+. 


Under the most trying conditions of jet-speed opera- 
tion at altitudes from record heights to only 200 feet 
above the earth, the Pioneer P7-B* and P9-B* Guide 
Surface Personnel Parachutes have delivered positive 
performance. The Guide Surface principle, commer- 
cially exclusive with Pioneer Parachute Company, 
lessens opening shock, eliminates oscillation and side 
glide, gives greater stability by retaining a vertical 
position in the air enabling the airman. to land on 
his feet. 




















*Patents applied tor in U. S. and principal 
countries throughout the world. 









hide PIONEER PARACHUTE COMPANY, INC. 


MANCHESTER, CONNECTICUT, U.S.A 


<-> 


Holland & Denmark : Schreiner & Company, 20a, Buitenhof, Den Haag, Holland. 
Switzerland : Riwosa S.A., Witikonerstrasse 80, Zurich 32, Switzerland. 

Turkey : Mr. Affan Ataceri, Adakale Sokak 69, Yenisehir, Ankara, Turkey. 
Belgium : Benelair Ltd., rue Royale 43, Brussels, Belgium. 

Norway : Widerd's Flyveselskap A.S., Kr. Augustsgt. 19, Oslo, Norway. 

France : Mr. Guy Robert, Equipements d'Aérodromes, rue Tronchet 11, Paris 8, France. 
Sweden & Finland : Mr. Ake Forsmark, Kummelvagen 9, Alsten, Stockholm, Sweden. 














bhe speed of a fighter 
Bhe power of a bomber 


The VAUTOUR is being mass-produced in 
its three versions for the French Air Force 


Comfortably exceeding the speed of sound, it is one of the 
fastest planes in the world in its category @ The ease 
with which it can be converted permits economical standar- 
dization of manufacture and use @ It can readily be 
equipped with any of the most powerful jet engines, such 
as the ATAR, AVON, SAPPHIRE @ Owing to its large 
capacity and useful load, the VAUTOUR has a long flight 
endurance (several hours) and can carry a very powerful 
armament ®@ It can operate from short or makeshift 
strips. 


The VAUTOUR is the combat aircraft 
best suited to European needs 


SNCASO 


105, AVENUE RAYMOND-POINCARE - PARIS 16° - Tél. KLEber 32-20 









3 VERSIONS 





























All-weather fighter 







































Ground attacker 
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H. THRONE-HOLST - NEW S.A.S. PRESIDENT 


Henning Throne-Holst, hitherto Swedish representative on the Executive Committee of the Board of Direc- 
tors of S.A.S., has been nominated - effective January Ist 1955 - as President of Scandinavian Airlines 
System in succession to Per A. Norlin, who has resigned. Of Norwegian birth, Throne-Holst came to 
Sweden in 1918 and has been a Swedish citizen since 1934. He is Chairman of the Board of Directors of 
a big comestible factory and, since 1951, Managing Director of Scania-Vabis, truck and omnibus manu- 
facturers. - Per A. Norlin, in announcing his decision to resign, stated that “while regretting to have 
to take this step", he could not go on, in view of "S.A.S. and its future" ... the “power given the Board 
of Directors is too insignificant". The outgoing President, however, has placed himself at the disposal of 
the Board of Directors for special commissions and is reportedly to be proposed for election as a Member of 
the Board. 


COMET CRASH INQUIRIES 


The public inquiries into the B.O.A.C. de Havilland Comet crashes in the Mediterranean earlier this year 
are to open in London on October 19th. Chairman: Lord Cohen; Assessors: Sir William Farren, Tech- 
nical Director of A.V. Roe & Co.; W.J. Duncan, Mechan Professor of Aeronautics and Fluid Mechanics 
at Glasgow University and a member of the Aeronautical Research Council; Air Commodore A.H. Wheeler, 
head of the Aeroplane and Armament Experimental Establishment at Boscombe Down, Wiltshire. 


EUROPEAN AIR TRANSPORT STATISTICS 


In a speech at the Lausanne Trade Fair (Comptoir Suisse), Dr. M. Burkhard, Director of the Federal Air 
Office, cited comparative air traffic statistics for 1953 of four of the smaller European countries: 





















































Population Total Air Passengers Local Air Passengers 
(not including transit) 
Switzerland 4, 850, 000 899, 000 591, 000 
Holland 10, 435, 000 569, 000 471,000 
Belgium 8, 736, 000 395, 000 331, 000 
Denmark 4, 304, 000 612, 000 493, 000 





30TH ANNIVERSARY OF K.L.M.'s INDONESIAN SERVICES 


On October Ist K.L.M. Royal Dutch Airlines celebrated the 30th anniversary of its first flight between 
Amsterdam md Jakarta (Batavia), flown by the pilots van der Hoop and van Weerden Poelman, accompan- 
ied by van der Broeke as mechanic, with a Fokker F-VII single-engined aircraft, between October Ist and 
November 24th 1924. - Today, K.L.M.'s Super Constellations fly the route five times weekly. 


U.S.A.F. ASSISTANT SECRETARY IN EUROPE 


Roger Lewis, Assistant Secretary of the U.S. Air Force (Matériel) has arrived in Europe for a three-week 
inspection tour of U.S.A.F. installations on the Continent and in North Africa. He is accompanied by 

@ group of aeronautiaa!| experts. In France, Lewis held discussions with M. Dioméde Catroux, Secretary 

of State for Armed Forces “Air™ and also contacted General Lauris Norstad, Air Deputy at Supreme Head- 
quarters Allied Powers Europe. In Italy, the U.S.A.F. Assistant Secretary visited Defence Minister 0Paolo 
E. Taviani as well as General Aldo Urbani, Chief of Staff of the Italian Air Force and other important of- 
ficials of the Italian Defence Ministry (Air). He later inspected, amongst others, the plants of Fiat in Turin 
and Aerfer in Naples. 


1955 NETHERLANDS DEFENCE BUDGET 


The 1955 defence estimates submitted by Netherlands Finance Minister Johan van der Kieft, total Fl. 1,350, - 
000, 000 per year for the years 1955-57 compared with FI. 1,500,000, 000 for each of the preceding four years, 
out of a total expenditure of Fl. 6,583,000, 000 (FI. 7,161, 000,000). The slight reduction affects only the 


















* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the dally international aviation news digest. — No part may 
be reproduced without written permission. 








Army; expenditure for both the Navy and R.N.A.F. shows a slight increase. 
TORREJON DE ARDOZ, U.S.-SPANISH AIR BASE 





The U.S. construction firm Brown Raymond Walsh has signed a contract with the Spanish firm of Fomento 

de Obras in Barcelona for the expansion of the air base at Torrejon de Ardoz - seat of the Instituto Nacion~ 
al de Técnica Aeronautica - near Madrid. The contract, valued at 139, 849, 805 pesetas, is to be com- 
pleted in 550 days. Brown Raymond Walsh are furnishing the necessary machinery, and Spain the roughly 
2000 technical and work personnel 


MAJOR K.M. BEAUMONT CHAIRMAN OF I.C.A.O. LEGAL COMMITTEE 


Major K.M. Beaumont, the well-known British aviation legal expert and co-author of the standard text 
"Shawcross and Beaumont On Air Law" has been elected Chairman of the Legal Committee of the Inter- 
national Civil Aviation Organization. 


WOOMERA RADAR-TRACKED BOMBING TEST 


A group of Press representatives in Adelaide, South Australia - including the AIR LETTER's Victoria corres- 
pondent - was recently permitted to visit an experimental station in the desolate Woomera area where new 
techniques of radar tracking of bombs released at high altitude are being tried out. Flown by R.A.A.F 

pilots, English Electric Canberra twin-jet bombers release bombs up to the 1000-Ib. (450 kg) category from 
altitudes of 40, 000 to 50, 000 ft. (12, 000-15, 000 m). Ground electronic equipment, including radar-con- 
trolled cameras triggered by the actuation of the bomb release in the Canberras themselves, and other record~ 
ing apparatus, accurately register all details of the bomb descent until impact, including every spin, tumble 
and gyration. Additional electronic equipment records the instant of impact, permitting accurate calculation 
of the rate of descent of the various bomb types 


3100 MILLION U.S.A.F. CONTRACT FOR SUPER SABRES 


The U.S. Air Force has awarded North American Aviation Inc. a 3100, 000, 000 contract for the stepped-up 
production of the North American F-100 Super Sabre jet interceptor, holder of the world's speed record of 
755.149 m.p.h. (1215.296 km/h). The contract covers tooling for an assembly line at North American's 
Columbus, Ohio plant. Deliveries are to begin within a year 
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WORKSHOP BRIEFS ... 


Flight testing of the Boeing 707 prototype have again begun, following their interruption owing to breakage of 
the nose-wheel landing gear in the beginning of August. * Production of the North American FJ-2 Fury at the 
Columbus plant has begun according to schedule; also production of the FJ-4 version with Wright J-65 turbojet 
North American Aviation Inc. officially announced production of a new Sabre version, the YF-86K with four 

20 mm cannon, maiden flight on July 15th 1954, at the beginning of September. * The Lockheed XFV-1, pro- 
totype of a vertical take-off turboprop fighter, is to begin first vertical take-off and landing trials at Edwards 
AFB, Calif. shortly. * Take-off performance of the Sikorsky HRS-2 (S-55) single-engined helicopter is reported 
to have been increased by 20 %, and its take-off weight augmented, through the use of I-Ilb. (0.45-kg) rockets 
mounted on the rotor blade tips. * First production model of the Bristol Britannia began flight testing on Sept- 
ember 5th 1954. * The SO 4050 Vautour 01, an all-weather fighter version of the SNCASO twin-jet multi- 
purpose aircraft, has been fitted with French-built CSF airborne radar and has already completed initial flight 
trials. * Fuji Juko K. Kaisha (Fuji Heavy Industries Co.) has drawn up plans for two light jet trainers on be- 
half of the Japanese Defence Board. * According to a United Press report from Washington, price of the produc- 
ion version of the Pratt & Whitney J-57 axial-compressor jet engine is 3250,000. * New oxygen breathing 
equipment for jet fighter pilots, developed by British Oxygen Company, permits a saving of up to 75% in volume 
and weight compared with previous types, by using liquid oxygen. * Two new wind tunnels are being set up at 
United Aircraft Corp. 's East Hartford facility by the Electric Boat Division of General Dynamics Corp. * A 
mobile air compressor for starting turbojets has been developed by Boeing after two-and-a-half years of experime 
tal work; a twin-unit model of the compressor, which is driven by a Boeing 502 small gas turbine, is now being 
manufactured for the U.S. Air Force in connection with the B-52 bomber programme 


* * 
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A real-life story to begin with: at the beginning of August an engineer, 
member of the board of a Swiss firm with world-wide interests, travelled 
from Caracas to his own country. From Venezuela he flew to New York 
then Paris and finally landed safely in Zurich. Travelling time 24 hours, 
a pleasant trip, excellent service, good meals. The man was quite happy. 


There was only one thing wrong with that flight from Caracas to 
Zurich. First-class passengers aboard the Super Constellation can book 
sleeperettes or berths, but on this flight they were sold out. The passenger 
had therefore to content himself with a chair, which was very comfortable. 
He had carefully booked a window seat, although window seats have their 
own disadvantages. He says: if I choose an aisle seat I cannot sleep because 
of the to-and-fro traffic by crew members and fellow passengers. If I have 
a window seat, I can sleep as much as I want, but simple courtesy more 
or less ties me to my chair because otherwise I disturb the man next to me, 
who may well be asleep, al I climb over him to the aisle. As a result, I 
stayed in my seat for about twenty hours. 


Three days after his return he was in hospital. He has been there four 
weeks with phlebitis. No doubt he had been predisposed to the complaint 
for a long time, without knowing it, and it would in any case have broken 
out sooner or later. But the immediate cause was doubtless the long hours 
spent more or less motionless in his chair, which itself was not designed 


to give complete relaxation. 


Let the airlines take heart: they have not lost a passenger, and he will 
fly again at the next opportunity. However, it is high time to consider 
whether it is not possible to make flying more pleasant in future and to 
rid air travel of its present weaknesses. 


Such is the theme of the present issue. 


* 


There are two ways—both of which have long been under study by the 
experts—in which flying can be made into a real pleasure, a true form of 
luxury travel: by increasing cruising speed from its present figure of 
around 300 m.p.h. to something closer to 550 m.p.h., and thus cutting 
flying time in half over long distances; and by supplementing the present 
first-class service and excellent meals with more room for the passenger 


to move about. 


The subjects of greater speed and greater comfort are discussed in the 
following pages by men who have to deal with them in their daily work 
and who really have something to say on them. 


Managing Director Willem Deswarte, who with his President Gilbert 
Périer has in less than ten years built up Sabena, Belgium's flag carrier, 
into an organization with a definite place in world air transport, writes 
briefly on the problems of choosing an airline's flying equipment, 
discussing the economic conditions under which an airline can plan to 
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renew or modernize its fleet. Let us look facts in the face. If cruising speed 
is to be substantially raised, turbine-powered aircraft will, sooner or later, 
have to be used on long routes. 


This far-reaching revolution in international air transport, which is 
almost bound to come within the next six years, was the theme of an inter- 
national meeting organized by the United States Institute of the Aero- 
nautical Sciences, in conjunction with Boeing Airplane Company, at 
Seattle, the latter's headquarters. The first successful flights by the 
Boeing 707, probably the first real jet commercial transport, provided 
the impetus for the discussions. Papers were read by the head of the USS. 
Military Air Transport Service, the world’s biggest air transport organi- 
zation, by executives from leading airlines and above all by project engi- 
neers, engine specialists, aerodynamicists and designers. Outlook for 
practical air transport: by about 1960 every self-respecting airline will 
own, or be about to receive, jet aircraft for its long stages and turboprop 
aircraft for its medium-stage routes. What is more, it will be able to 
operate them economically. By that time the 300 m.p.h. limit on cruising 
speed will have been raised, and flight in the high subsonic range have 
become a reality. 


The subject of comfort is also dealt with by experts. 


A young Frenchman, whose name is already known in his own country 
and whose work in air transport may well make him an international 
authority within a few years, has chosen the subject “An air passenger's 
comfort charter.” 


Are you interested in painting? Does the work of Picasso appeal to 
you? If so, the ideas of our “avant-garde” writer will claim your attention. 
He calls for an appreciable increase in physical and psychological comfort 
for the air traveller. Such comfort, he claims, cannot be restricted to “any 
old” comfortable chair, and a bar, such as is included in the Boeing Strato- 
cruiser is not the “ultimate” in passenger luxury. His is a revolutionary 
proposal, supported by drawings and tables: aircraft comfort must be 
adapted to human movements, the goal being “kinetic comfort.” 


His theoretical concepts are then followed by a practical example. Henry 
Dreyfuss, the well-known industrial architect who designed the interior 
for the Lockheed Super Constellation, describes the considerations on 
which he based the division of the cabin and his use of form and colour 
in the luxury aircraft of 1954. 


Finally, the whole is rounded off with an illustrated chat by the French- 
man Merry Bromberger on the cooking, menus and service of Air France. 


“Faster and more comfortably”... Our aim is not to teach the experts 
their job; in any case no complete solution can be offered. But if the 
following pages can help to stimulate development their purpose will 
have been fulfilled. EEH 
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Choosing an Airline’s Flying Equipment 


BY W.P.A 


Willem Pierer 


DESWARTE, 


MANAGING DIRECTOR, SABENA, BRUSSELS 


I/beric Deswarte, Managing Director of Sabena Belgian Airlines, was born in Brussels 


in 1906. On completing his studies at Brussels and Geneva Universities, he became a lawyer in Brussels (1929), 
then took over control of a large department store. The war interrupted his civilian career, and by 1945 he 
was Chairman of the Belgian Naval Court in London. In 1947 he became head of the Belgian Prime 
Minister's personal staff, and in 1949 he joined Sabena, initially as personal assistant to Gilbert Périer, at 
that time Board representative, and later as Managing Director under Périer as Chairman. He has been 
a member of numerous Government commissions and holds Belgian, French and British decorations. Together 
with Gilbert Périer, he has made Sabena into one of E:urope’s leading airlines, largely through his equipment 


policy, which he has based on sound economic principles. 


Cwi aviation is still a young industry, and its 
rapid development is often a source of anxiety 
to those who bear the responsibility for its fate. 

The absence of tradition raises almost daily 
problems which often threaten the very exist- 
ence of the operating companies. 

One of the most far-reaching of these prob- 
lems, particularly today, is the choice of aircraft, 
a problem which confronts all airlines. Why, 
then, has Interavia asked Sabena for its views on 
the subject? Doubtless because for Sabena, being 
among the smaller exponents of international 
commercial aviation, the question is a particu- 
larly acute one, as may be judged from the 
following figures. 

In 1947 the cost of four-engined aircraft in 
service on intercontinental routes was 27,000,000 
Belgian francs ($540,000) for the Douglas 
DC-4, but has now risen to 70,000,000 francs 
($1,400,000) for the DC-6B; this means an 
increase from 700,000 francs ($14,000) per seat 
to 1,166,000 francs ($23,400; standard arrange- 
ment). 

But this was a foreseeable development and 
a welcome one from the point of view of oper- 
ating economy, since cost per ton-mile could be 
reduced by the higher tonnage and greater speed. 
Only the problem of initial financing became 
more difficult. Today, however, we are on the 
eve of a veritable revolution. The advent of 
turbine-powered aircraft has driven the price 
per aircraft up to 125,000,000 Belgian francs 
($2,500,000) for the Comet 1, to 200,000,000 


francs ($4,000,000) for the Comet 3 and 
to probably more than 400,000,000 francs 
($8,000,000) for the Boeing 707. Here it is by 
no means certain that the extra speed and weight 
will enable the cost per ton-mile to be main- 


tained at its present level. 


It is a well-known fact that a minimum of 
three aircraft of the same type is required to 
ensure the necessary regularity of a service. From 
the technical point of view, economic mainte- 
nance necessitates at least seven machines of the 
same type, and our investigations have proved 
that maximum economy of maintenance and 
spares can only be obtained with at least 14 air- 
craft. 


Sabena’s capital amounts to 300,000,000 
Belgian francs. This would not even buy one 
of the latest jet-airliners. It would cost four times 
that amount to operate a single one of our ser- 
vices (Brussels—New York or Brussels—Leopold- 
ville) with four-jet aircraft. Assuming that the 
initial problem of financing were solved, another 
difficulty arises: a homogeneous fleet of seven 
aircraft needed for economic and hence com- 
petitive operation, provides a transport potential 
which is beyond the capacity of a network such 
as ours or even, probably, of that of S.A.S. or 
K.L.M. These new aircraft, therefore, call for 
cooperation between European airlines, through 
the exchange of routes or the standardization of 
equipment. This is a reason for coordination 
that was not mentioned at the recent Strasbourg 


Conference. 





Dr. jur. Deswarte, Managing Director of Sabena Belgian 
Airlines 


The higher the unit price of an aircraft, the 
more weighty is the decision to be taken. This is 
an obvious statement, but its implications merit 
a moment's attention. The high price is, in part 
at any rate, the result of the increased ton-mile 
capacity. If the type chosen does not permit of 
optimum utilization or if, worse still, the aircraft 
is grounded for technical reasons the loss in 
transport capacity may form such a high per- 
centage in relation to the network as a whole 
as to be a veritable catastrophe. 


Sabena has been able to pioneer the operation 
of regular helicopter services because the unit 
cost of new machines is only about 7,000,000 
Belgian francs ($140,000) and because the four 
machines in service provide only 1 °/o of our 
total ton-mile capacity. When we finally choose 
a four-engined aircraft, it must be one that has 
been well proven in commercial operation by the 
larger companies so that further surprises are 
unlikely, either in operating costs or in safety 
and performance. 

If there were no more involved than financial, 
technical and economic factors the problem, 
though still a difficult one, could be solved 
through detailed study by the experts. 


Unfortunately this is not the case. Compe- 
tition in the air transport world is keen, though 
friendly, and introduces a new imponderable, 
the question of fashion. 


We know that, from the technical point of 
view, an aircraft does not age, since it undergoes 


Whatever headaches tomorrow’s fleet problems may cause the author, his company is well equipped for today’s operations. Left: the DC-6B for Sabena’s long-distance routes 


(U.S.A., Africa ete.); 


right: a Convair Liner, used on the European services, at Brussels-Melsbroeck airport. 
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preventive treatment and can be constantly 
brought up to date. But it becomes old-fashioned 
primarily because operators beam their adver- 
tising on to the attractions of the latest model, 
faster and more comfortable than all its prede- 
cessors. This of course plays into the hands of 
the manufacturers. Scarcely was the DC-6 in ser- 
vice than the DC-6B appeared. Even before the 
B was delivered, the DC-7 was announced, 
immediately followed by the DC-7B, and today 
the makers are already vaunting the merits of 
the longer-range DC-7C. 


With present delivery periods, the only thing 
we can be sure of when buying a new model is 
that we shall be too late. 


However, we want to stay in business, and 
these difficulties will not prevent us from 
making our programmes on the basis of the air- 
craft best suited to the operation of our network. 
The next few years fall into two rough periods: 


a) 1954 to 1960: 


Intercontinental services: aircraft of the DC-6, 
DC-7 or Super Constellation type, probably 
equipped for mixed-class operation (standard 
and tourist). 


Europe: Same aircraft on the long routes 
forming a prolongation of the intercontinental 
services. This would make it possible to offer 
through services without change and to reinstate 
standard services in Europe where passengers 
wishing to pay a higher price for greater com- 
fort are practically not catered for under the 
present system. 


On stages of less than 120 miles, not normally 
the domain of air transport, Sikorsky S-55 heli- 
copters can be used. The cost of these machines 
per seat-mile is still prohibitive compared with 
European surface transport, but can be accepted 
in order to expand the hinterland of a national 
airport. The limited range is not a noticeable 
handicap here. 


There remain the stages between roughly 120 
and 1,000 miles for which the fast twin-engined 
machine of the Convair class is the best instru- 
ment, since we have discarded, perhaps prema- 
turely, the DC-3. The advantage of speed and 





















On July 7th, 1954, a Sabena Sikorsky 8-55 helicopter made its first route proving flight to London. It is here seen 


landing at South Bank heliport. 


pressurization is not great enough over these 
distances to make up for the Convair's (or 
Ambassador's) excess capacity, which, on the 
majority of routes, has prevented us from 
increasing frequencies — though the latter 
would probably have done more to improve 


traffic. 


In practice, operators have been obliged to 
stick to DC-3s or C-47s for services to airports 
which cannot take heavier aircraft and for train- 
ing and freight purposes. 


Similarly, the DC-4 is still useful for long- 
distance charter operations. Thus in the present 
situation equipment is too varied for rational 
and hence profitable operation. 


b) 1960 to 1970: 
Intercontinental services: 


Four-engined turbojet or turboprop aircraft: 
to our mind the question has not yet been 
tackled. It is not our place here to go into the 
technical arguments advanced by the partisans 
of the two methods of propulsion. As operators, 
all we need say is that cost per ton-mile will 
probably be more important than speed. In this 
respect, the introduction of by-pass engines such 
as the Rolls-Royce Conway may improve the 
chances of the pure jet. 


Sabena has been able to pioneer the operation of regular helicopter services because of the low unit cost of these air- 
craft... With a fleet of four Sikorsky S-55s Sabena carried 18,000 passengers in 1953 on the first scheduled interna- 
tional helicopter services. 
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Europe: 
1. If turboprop aircraft win, the policy out- 
lined for the first period might be continued, 
and the major services in Europe be operated as 
of 


using the same aircraft. 


continuations the intercontinental routes, 


By that time heavy helicopters capable of 
operating economically over stages of 250 to 
300 miles at a speed of 150 m.p.h. will probably 
be available. In this case fleets could practically 
consist of two types of aircraft only, and the 
advantages of such standardization would be 


considerable. 


2. If pure jets emerge victorious on the long 
stages, the European feeder services over 
distances of more than 250 miles will need a 
third type of aircraft. It seems to us that this 
medium-stage transport will have to be a turbo- 
prop model, more or less similar to the present 
Viscount, which would thus seem to be at the 
beginning of a considerably longer career than 


any other aircraft at present on the market. 


We shall probably see, during the same 
period, the appearance of convertible aircraft or 
other machines combining the advantages of the 
rotary wing and the fixed wing. This will 
doubtless be a period of rapid evolution for the 
medium-stage aircraft, following the present 


revolution in long-range transports. 


But, fortunately, the problem of choosing 
equipment as outlined here has not yet arisen. 

Venturing, however, into the realm of fore- 
casts, the speciality of our friend Peter Mase- 
field, we believe—unlike him—that vertical 
take-off with the aid of the jet thrust will never 
be used in civil aviation because such use of jet 


power is uneconomic. 


And after 1970? Who knows... 











Britain upsets the schedule 


TS sieisisiiin in the commercial aircraft 
market today is no longer the sole affair of the 
aircraft manufacturers directly concerned. The 
battle has become one of ideas, in which the 
basic principle at stake is that of deciding what 
kind of power plant is to be chosen for given 
transport tasks. At the end of this summer of 
1954 it is fast becoming a race between the 
British and American engine industries for the 
first operational propeller turbine in the 3,000 
to 5,000 h.p. performance class. 

The development of commercial aircraft 
engines is still in a state of flux. Whereas piston 
engines at the lower end of the speed scale and 
turbojets at the present upper end have become 
more or less stabilized, the middle of the speed 
range is still incompletely explored. Nobody at 
the present moment can calculate just what 
position the propeller turbine and the by-pass 
engine will come to occupy between the two 
recognized limits, piston engines and pure jets. 
It is equally impossible to forecast now what 
types of propeller turbine will reach operational 
maturity and when. 

This uncertainty is a source of considerable 
anxiety to airline executives and aircraft manu- 
facturers alike. All an aircraft designer can do, 
after all, is to build the most suitable airframe 
for a given task around the most suitable avail- 
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able power plant . . . not the reverse. He may be 
fully convinced in theory that turboprops in the 
3,000 to 5,000 h.p. bracket would be the ideal 
solution for twin-engined medium-stage trans- 
ports, or even for four-engined long-range air- 
craft, but he cannot build such an aircraft until 
the necessary engines are obtainable in a reliable 
commercial version. 


So far only one propeller turbine has been 
able to make a place for itself to any appreciable 
extent in air transport, the British Rolls-Royce 
Dart with radial compressor. In its present 505 
version, however, it delivers only 1,550 s.h.p. 
plus 365 lbs. for take-off and a maximum of 
1,210 s.h.p. in cruising flight. Half a dozen 
other British and American turboprops, designed 
for anywhere from twice to four times the 
power—all of them with axial or compound 
compressors—have been under test for years, 
but so far not one of them has attained oper- 
ational readiness. 


Using the relatively low-power, but reliable 
Dart, significantly a radial compressor engine, 
Britain built the four-engined Vickers Viscount 
medium-stage transport. After long and careful 
testing by the manufacturers and by British 
European Airways and after somewhat hesitant 
production preparations, the Viscount turned 


The Vickers Viscount turboprop airliner has established itself for medium-stage transport in Europe, the Middle East, 
Australia and even North America. So far 154 have been ordered. 





out to be a complete success. By August 1954 
over 150 were on order. With this aircraft there 
has grown up—for the first time for 15 years—a 
serious foreign competitor to the mighty 
American industry and its reliable piston- 
engined medium-stage aircraft. The Viscount 
has not only succeeded in establishing itself with 
airlines in Europe, Iraq, India, the West Indies 
and Australia, but is also competing with the 
Americans on their very own market, namely in 


Canadian and U.S. domestic operations. 


The news of Trans-Canada Air Lines’ order 
for 15 Viscounts at the end of 1952 had already 
produced a certain uneasiness among American 
manufacturers, although Canada does belong to 
the British Commonwealth, but it was Capital 
Airlines’ firm contract for 40 of these aircraft 
early in August 1954 (plus an option on another 
20) that really set off the alarm. It immediately 
became clear to all what would happen now. 
Once the first Viscounts go into service on 
North American routes (this autumn and next 
spring) the “passenger appeal” of the fast, high- 
flying vibrationless turboprop aircraft will soon 
become known among the American travelling 
public. “Operator appeal” would not be far 
behind, if—as available reports indicate—the 
Viscount is economic in operation despite its 
four engines. Other US. airlines which fly 


Rolls-Royce Dart propeller turbines (with radial com- 


pressor) awaiting installation on the Viscount assembly 
line at Vickers’ Hurn plant. 
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For several years the Allison Division of General Motors 
Corporation has been testing its T-38 propeller turbine 
(approx. 3,000 h.p. take-off power) in a modified Convair 
Liner 240. 


medium stages would soon be obliged to look 
round for turboprop aircraft ... and finally buy 








154 | them where they can. 
wae The Viscount’s success has impressed Ameri- 
he can experts far more powerfully than the British 
hty experiment with the dé Havilland Comet pure 
- jet transport, towards which they always retained 
ves a critical attitude, if only out of economic 
ith considerations. A rumour, recently circulated in 
ies Washington, that Convair was planning the 
the experimental installation of four Rolls-Royce 
- Darts in its Convair Liner 340, designed as a 
twin-engined aircraft, is another sign of the 
ler prevailing alarm. This was, of course, only a 
dy rumour. Apart from the fact that the whole wing 
an unit would have to be redesigned to convert the 
to Convair Liner into a four-engined type, it would 
tal in the end be merely an imitation of the British 
aft pattern and thus doomed from the start to be 
er one step behind. 
ly The only way of strengthening the American 
W. position on the medium-stage aircraft market 
oa would be for the American engine industry to 
i bring out reliable axial compressor turboprops 
h- in the 3,000 to 5,000 h.p. class before their 
on British rivals. Competitors in this race are the 
1g T-38 (2,925 h.p.) and T-56 (3,750) of the 
ar Allison division of General Motors on the 
he American side, and the Bristol Proteus 3 (3,750 


ts Bhp.) and BE 25 (4,000 hp.), Napier Eland 
ly (3,000 h.p.) and the still secret Rolls-Royce 





Pratt & Whitney’s T-34 (or PT-2) propeller turbine, with 
13-stage axial compressor, annular combustion chamber 
and three-stage turbine, delivers approximately 5,600 h.p. 






The Allison-Convair Turbo Liner experimental aircraft on one of its many test flights over San Diego, California. Air 
is fed to the two turboprops through upward curving pipes (cf. also picture on left). , 








VIEW AND CONTROL DIAGRAM OF THE ALLISON T-38 PROPELLER TURBINE 
A B C 
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8 The Allison T-38 turboprop engine 
comprises (left to right): A — propeller 
a shaft; B —reduction gear; C —connect- 
ing rod; D)—17-stage axial compressor; E — eight combustion 
chambers; F —four-stage turbine: E-—jet pipe (for residual 
thrust). For this engine Aeroproducts Division (also part of 
General Motors) has developed the control system shown in the 
diagram: 1 — power control; 2 —coordination unit; 3 —connection 
rods to fuel control; 4 — engine; 5 —reduction gear; 6 — alternator 
(to supply current for propeller pitch mechanism); 7 — electronic 
governer; 8 — pitch changing motor; 9 — pitch control rods. 








now. Here the British will continue to hold the 
field with their Dart, at any rate until this 
performance class is superseded by later develop- 


RB. 109 (3,000 h.p.) on the British. Pratt & 
Whitney's big T-34 propeller turbine lies just 
above this power class (5,600 h.p.). 

ment. Naturally a twin-engined turboprop air- 


Chances on each side are roughly equal. In 
1,500 h.p., 
however, there is little hope for the Americans 


the lower power class, around craft would be more economical than a four- 


engined model. 


The T-34 propeller turbine power plant for the Douglas YC-124B and Lockheed YC-121 F (or R7 V-2) military trans- 
ports —was submitted to lengthy tests in a Boeing B-17 Flying Fortress flying test bed. Picture shows the World 
War II standard bomber flying on one engine, 
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the first of the two Lockheed R7V-2 (Super Constellation) turboprop military transports ordered by the U.S. Navy made its maiden flight at Burbank, 


California. It is fitted with four Pratt & Whitney T-34 propeller turbines (5,600 h.p. each) and is to be equipped to carry 100 troops or 73 wounded (plus attendants) over 3 000 


miles; max. speed 435 m.p.h. 


The race for the 4,000 h.p. propeller turbine 
will also be of major influence on the market 
situation for long-range aircraft. The Americans 
are already asking what would happen if 
development of the power plant for the Bristol 
Britannia—Bristol Proteus 705 compound-com- 
pressor propeller turbines—is completed in time 
and the aircraft proves satisfactory on the long- 
distance routes planned for it by B.O.A.C. Might 
not the same situation then be repeated as with 
the Viscount? 

Chief aircraft manufacturer interested in 
powerful turboprop engines is Lockheed (for the 
projected L-1249B turboprop version of the 
Super Constellation), while Boeing and Douglas 
are still staking their money in the commercial 
transport field, though not in the military, on 
compound piston engines and pure jets. The 
manufacturers’ service tests of Lockheed’s new 
YC-130A military transport (with four Allison 
T-56s) will enable the firm to follow the tech- 
nical progress achieved in engine construction 
virtually from hour to hour. 

Thus the situation on the other side of the 
Atlantic has also changed. Two or three years ago 
the American attitude to the turbine-powered 
aircraft could be summarized as follows ': 

— the piston engine will hold its own in 
American air transport until about 1960; 
' cf. “Where are America’s Jet Transports?” in Imteravia 


No. 6, 1952, and “America and the Turboprop” in I/nteravia 
No. 2, 1953. 


The U.S. Air Force has also ordered two of these aircraft designated YC-121 F. 





The Convair XFY-1 vertical rising fighter prototype, 
photographed here during its first free flight on August Ist, 
1954, will test the efficiency of the Allison T-40 dual 
propeller turbine (approx. 5,600 h.p.). 


— technically and economically the turbojet is 
not yet ready for regular use in air transport; 


— propeller turbines will not be ready for mili- 
tary operation until 1956 and for commer- 
cial use until 1958. 


The Viscownt’s victorious career and the first 
test flights of the Boeing 707 have changed all 
this, all the more so since Britain’s Bristol Brit- 
“stretched” 
de Havilland Comet 3 pure jet transport are 


annia turboprop transport and the 


already casting their shadows ahead. The rapi- 
dity with which the British industry has pushed 
ahead has completely upset 1952’s “comfort- 
able” schedule. If American efforts to perfect a 
propeller turbine should be long delayed, if the 
development of jet-powered commercial proto- 
types should also suffer serious reverses in the 
United States, then—but only then—the Ameri- 
can industry will risk being out-distanced by the 
British on the commercial transport market. 


The 1.A.S. meeting in Seattle 


The Americans must be admitted to have 
recognized the signs of the times. The National 
Turbine Powered Air Transportation Meeting 
of the Institute of the Aeronautical Sciences held 
in Seattle, Washington, in August was devoted 
exclusively to the subject of turbine powered air 
transport. It was attended by 500 engineers, 
including representatives of European airlines 


Among turboprop aircraft for long-range operations the Bristol 175 Britannia (left) and the L-1249B turbine version of the Super Constellation are at present in a ‘‘dead heat.” 
Both types await the civil proving (and certification) of their engines. The Britannia 100 is to have Bristol Proteus 705 propeller turbines (right) of 3,780 h.p. take-off power. 
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As all U.S. Air Force units now use jet aircraft, M.A.T.S.’s General J. Smith calls for jet-powered transports for the carriage of passengers and critical cargo. Left, the first Boeing 
B-52 A production model of the Stratofortress long-range stratospheric bomber (first flight August 5th, 1954) with modified cockpit; right, the new Boeing 707/717 airliner /tanker 
transport, under inspection by delegates to the I.A.S. Meeting in Seattle. 


such as A. Pean (Air France), O. Carlstein and 
L.C. Romberg (S.A.S.) and Captain G. Store 
(B.O.A.C.). Papers were read by: Lieutenant 
General J. Smith (U.S. Air Force), Commander, 
Military Air Transport Service; M. G. Beard, of 
American Airlines, and another fourteen experts 
from the engine and aircraft industry, the 
National Advisory Committee for Aeronautics 
and the Civil Aeronautics Administration. All 
spoke on present developments in and future 
prospects of turbine powered air transport. 


General Smith’s* paper contained a number 
of surprises. Hitherto M.A.T.S., despite its 
world-wide tasks in the carriage of troops and 
supplies for the U.S. armed services, had sworn 
by transport aircraft with piston engines and 
had been satisfied with speeds of 275 to 350 
m.p.h. But now General Smith for the first time 
demanded two new categories of transport for 
M.A.T.S. He concluded his paper with the 


words: 


* Joseph Smith, borne in Scranton, Penna., in 1901, 
graduated from the U.S. Military Academy in 1923 as Second 
Lieutenant, Cavalry. He became a pilot in 1928, served in the 
Philippines, became a flying instructor at Kelly Field, Texas. 
After serving at General Headquarters, Air Force during the 
early part of the war, he was posted to the Joint War Plan 
Committee as Senior Air Force Member in 1943, then desig- 
nated Chief of Staff of the Third Air Force at Tampa, Florida, 
in January 1944, and the next year Chief of Staff of the 20th 
Bomber Command in India. November 1945 saw him as Chief 
of Staff of the Air University at Maxwell Field, Alabama, 
August 1946 as first commandant of the Air Force Tactical 
School at Tyndall Field, Florida, August 1947 as Commanding 
General of the Wiesbiden Military Post, Germany, January 
1949 as Chief of the Plans Division, H.Q., U.S.A.F. Finally on 
November 15th, 1951, General Smith assumed command of 
the Military Air Transport Service. 


Guests at the Boeing plant: left, F. M. Glass 
(Port of New York Authority); right, 
W. Littlewood (Vice-President Engineer- 
ing, American Airlines). 


Company). 
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Guests at Boeing's plant: left, Captain G. 
Store (B.O.A.C.); right, W. J. Strang (Chief 
Aerodynamicist, The Bristol Aeroplane 


The mighty Pratt & Whitney J-57 turbojet, which has 
a dry static thrust of 10,000 Ibs. (11,000 Ibs. with water 
injection), powers the two aircraft pictured above. 


“...M.A.T.S. definitely feels that there is a 
place in the Military Air Transport Service for 
both jet and turboprop transports. We believe 
there is a need for jet transports exclusively for 
passenger and air express service, and turboprop 
transports designed particularly for all cargo 
operations. It is our opinion that we are now in 


the jet era. Because all the combat forces will 


Guests at Boeing's: \eft, 


(Boeing). 





A. Pean (Chief 
Engineer, Air France); right, A. T. Snyder 





eventually be all jet, it is inevitable therefore 
that the transports will also be powered with 
turbines in order to be harmonious and com- 
patible with the tactical units which we will 
support in peace and war.” 

On the subject of jet transports General Smith 
said in particular: “In our opinion, the most 
critical and expensive cargo we will carry in time 
of war is skilled manpower. By transporting this 
skilled manpower in fast jet aircraft, we can 
reduce very substantially the loss in the personnel 
pipeline, increase appreciably and significantly 
the number of people on the fighting line, and 
reduce the drain on the production line at 
home.” 

“We need a transport that can travel 3,000 to 
3,500 nautical miles non-stop at a speed of not 
less than 500 knots. This speed is our target 
even though it is not in sight with our present 
power plants and our range-payload and 
economy requirements. We want it to carry a 
payload over this range of either approximately 
30,000 Ibs. or 100 passengers. It must be able to 
operate from the average airfield having run- 
ways 5,000 to 6,000 ft. in length. It should 
operate from such fields without assisted take- 
offs and without such gimmicks as drag-chute 
braking. Therefore, some system of reverse 
thrust is mandatory . . .” Other requirements: jet 
transports must be simple enough for any aver- 
age U.S.A.F. pilot to fly (not a “pilot's night- 


mare”), engine mountings should be of the pod 


Guests at 
(Technical 
Mrs. Romberg; 


(S.A.S.). 


Boeing's: left, O. Caristein 
Manager, S.A.S8.); centre, 
right, L. G. Romberg 







































Tests of the Douglas YC-124B turboprop military transport (four Pratt & Whitney YT-34s of 5,600 h.p. each) were 


“extremely encouraging.” 


variety for safety reasons and be easy to main- 
tain (engine change within one hour). Extra 
military communications and navigation aids 
should be provided in wartime. 

Turning to the second basic type, the turbo- 
prop transport, General Smith asked for an air- 
craft that can also cover 3,500 nautical miles 
non-stop, but with a higher payload of about 


50,000 Ibs. Speed is not so important as economy 
3 
4 
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At the I.A.S8. Meeting in Seattle both General J. Smith 
(M.A.T.S.) and M. G. Beard (American Airlines) called 
for speedier development of by-pass engines. Diagram 
of such an engine shows: 1—secondary compressor; 
2—primary compressor; 3—fuel feed; 4—combustion 
chambers; 5 — turbine for primary compressor; 6 — turbine 
for secondary compressor; 7 — mixing zone for cold and 
hot gases in jet pipe. 


of operation, but take-off must be possible from 
5,000 to 6,000 ft. runways, simple maintenance 
is essential, a load capacity of 10 lbs./cu.ft., wide 
loading doors, cabin floor on a level with a truck 
bed or suitable loading equipment. 


The decisive need in this type of aircraft is 
for reliable and durable turboprop engines. Once 
again it became clear that this requirement has 
not yet been met, for General Smith stated: 

“We need to collect technical data and oper- 
ational experience on this power plant mainly 


The prototype is the forerunner of the much bigger Douglas C-133 A turboprop transport. 


from the standpoint of propeller and associated 
power plant controls. In order to expedite the 
accumulation of this data, | have voluntarily 
taken on the service testing of six turboprop- 
powered transports: two C-97 Stratofreighters, 
two C-121 Super Constellations and two C-131 
Convairs. It should be understood that these tests 
are power plant tests and do not reflect the 
capability of the aircraft concerned since the 
power plants are not basically designed and 
matched to the airplane. Our objective is to put 
as many hours as possible on these engines over 
a minimum period of time in an effort to 
uncover the inevitable ‘bugs’ and assure a ser- 
viceable engine before embarking on an exten- 
sive production program.” 


Towards the end of his paper General Smith 
went into the possibilities of the by-pass or 
ducted fan engine*, mentioning the Rolls-Royce 
Conway. He considered such an engine had a 
promising future: “It appears to us in M.A.T.S. 
that greater impetus and emphasis should be 
given to the development of the by-pass engine.” 


* 


This call by the Commander of the Military 
Air Transport Service was echoed by M. G. 
Beard, representing civil aviation. Beard, Assis- 
tant Vice President (Research and Development) 


3 In the by-pass engine part of the turbine power is used 
to drive a second larger-diameter compressor in front of the 
normal compressor. The extra air flow produced by this com- 
pressor is by-passed round the combustion chambers and turbine, 
the hot parts of the jet engine, and does not mix with the 
exhaust gases from the primary circuit until it reaches the jet 
pipe. 


Works and operational testing of the new YC-130 A turboprop military transport (four Allison T-56 propeller turbines 
of 3,750 h.p. each) will enable Lockheed to follow technical progress in engine design from hour to hour. 














Faster... in Comfort! 





American Airlines, the United States’ biggest 
domestic air transport operator, sees in the 
by-pass engine the best power plant for economic 
long-range operations in the high subsonic speed 
range. Thanks to its lower fuel consumption, 
compared with pure jet engines, both gross take- 
off weight and overall size of the aircraft could 
be reduced. With its higher take-off thrust, air- 
craft fitted with this engine could use smaller 
airports—the use of the by-pass engine would 
permit the design of a turbine-powered aircraft 
for medium to long-range services, which would 
have high speed, range and seating capacity com- 
bined with good take-off and climb performance 
and low fuel consumption. 

Beard then congratulated the Boeing Airplane 
Company on the development of the 707, which, 
he stated, “brings to concrete form many of the 
ideas of various segments of our industry as to 
what is desirable in a jet transport.” However, 
the 707 could not have been built if the fully 
developed Pratt & Whitney J-57 engine had not 
been available in large-scale production. “Dur- 
ing the past five years,” he added, “manufac- 
turers and airlines have been in frequent discus- 
sions regarding the size, speed, safety and eco- 
nomic requirements of the jet transport. We 
are now satisfied that any one of the three 
designs under consideration* will substantially 
meet the domestic operator's requirements. We 
are satisfied that the J-57 engine has attained 
that degree of development which offers the 
airlines a reliable base upon which to build a 
turbine powered transport operation.” 

On the subject of using turboprop aircraft for 
short-haul operations over block distances of less 
than 200 to 250 miles, Beard stated: “The 
problem of building a really good short-haul 
airplane with turboprop power seems to resolve 
itself into the problem of building a turboprop 
engine which will function with good efficiency 
at low altitudes under partial load conditions. 
This problem has not yet been solved by our 


engine makers.” ‘ 


The other fourteen lecturers at Seattle also 
showed great interest in an accelerated develop- 
ment of turbine powered air transportation. 
They discussed given problems or proposed 
given solutions. They examined the scope of 
turboprop and turbojet engines, as well as finally 
a number of operating probleras with turbine 
aircraft. 

Donald L. Elder, aerodynamics engineer with 
Douglas Aircraft Company, read a paper on the 
Douglas YC-124B turboprop transport. He 


‘ Apparently a reference to designs by Boeing, Douglas 
and Lockheed. 




















A collective invitation to tour the Boeing plant gave 
delegates to the Seattle I.A.S. Meeting an opportunity 
to inspect the Boeing 707/717 Stratoliner/Stratotanker 
prototype. The dimensions of the giant shed —and its 
sliding doors—can be judged from the length of the 
fuselage (130 ft.). 
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Boeing 707/717 Stratoliner/Stratotanker after its first flight. 
a vehicle which can transport people or things safer, more 


of transport today.” 


described this aircraft which has been under- 
going flight trials at Edwards Air Force Base, 
California, since February 2nd, 1954, as the real 
forerunner of the military turboprop transports 
of the future. “The economic transport of huge 
payloads over long distances is the fate of the 
turboprop-powered airplane,” he said, and 
“... for a given payload-range mission at speeds 
up to about 400 knots, the turboprop-powered 
airplane would be smaller, more economical, and 
have better take-off performance than the 
turbojet.” 

As far back as 1950 the US. Air Force took 
a Douglas C-124A Globemaster II, normally 
fitted with four 3,550 h.p. Pratt & Whitney 
R-4360 Wasp Major piston engines, and con- 
verted it for turboprop power, with the fewest 
possible modifications. The object was to gather 
experience for an even larger Douglas transport, 
the C-133A. The propeller turbines used were 
Pratt & Whitney YT-34-P-1s of about 5,500 
es.h.p. each and Curtiss-Wright C-J35S-B2 
propellers specially designed for gas turbines 
(three-blade hollow steel propellers 18 ft. in 
diameter). Apart from the modified engine 
nacelles and larger (all-metal) tail surfaces, the 
aerodynamic configuration was unchanged, 
though the airframe structure had to be con- 
siderably strengthened to take the higher gross 
weight and increased speed, and the main under- 
carriage unit had to be slightly modified. 

Flight testing of the YC-124B has produced 
“extremely encouraging” results. In June 1954, 
for example, more than 30 flight hours were 
logged, with individual flights lasting up to 
five hours. Except for inspection of the engines 
and propellers—initially every 50 hours—the 
aircraft has been under constant test. The pro- 
gramme includes testing of engine performance 
and control characteristics, vibration and air 
loads on the propellers, windmilling drag, air- 
craft performance and operating techniques. 





In the words of M. L. Pennell: **Our desire was to create 
economically and faster than is possible by any other form 


Fuel used so far is 100/130 octane aviation gaso- 
line, though kerosene (JP-4) could be substituted 
with minor modifications to the fuel control. 

D. L. Elder made special reference to the 
famous “point” about propeller turbines, 
maintenance of constant speed in all conditions. 
Rapid power changes therefore necessitate quick 
and precise propeller The 


propeller changes pitch at a rate of 20° per 


pitch control. 
second, and the governor must control a power 
burst from idling to take-off power with no 
more than | °/o overspeed. Pitch change power 
comes from the rotating propeller and is trans- 
mitted with the aid of electrically actuated 
clutches. The engine is controlled by a single 
lever coupled to a hydro-mechanical fuel control 
unit. The latter, which uses engine fuel as its 
hydraulic fluid, computes and meters the amount 
of fuel needed to operate at the correct turbine 
temperature. 

On the subject of the operation of turboprop 
aircraft, the lecturer stated that to get optimum 
range they must generally fly at the highest 
possible altitude and with maximum permissible 
power. This means a “strenuous high-power 
climb” to a high initial cruising altitude. The 
latter can then be gradually increased during the 
flight, as gross weight is reduced. 

* 

Lockheed’s point of view was put forward by 
Philip A. Colman, who announced that the 
prototype of the Lockheed L-1249B turboprop 
version will be flying shortly. With this new 
model, the original gross weight of the first 
Constellation (86,250 Ibs.) has been almost 
doubled in 15 years. The L-1249B’s take-off 
weight will be no less than 150,000 Ibs. Colman 
also mentioned Lockheed’s two other turboprop 
projects, the YC-130 four-engined military 
transport (with Allison T-56s) and the XFV-1 
vertical rising fighter prototype (Allison T-40 
dual engine). He said: 


INTER ZSCPAVIA 


“The turboprop engine design is the logical 
step after the successful development of the 
turbojet engine. The tactically useful jet came 
first because it is relatively smaller and because 
a great step was needed in airplane speed. The 
knowledge derived from the jet design, com- 
bined with that available from reciprocating 
engines, is currently bringing about the advent 
of the competitive turboprop engine.” 

The advantages of this type of engine—small 
size and weight, high cruising power in propor- 
tion to take-off power, good fuel economy etc.,— 
are particularly noticeable in the 350 to 500 
m.p.h. range, i.e., between the ranges of the reci- 
procating engine and the turbojet. 

Particularly interesting figures are provided 
by comparative data for two designs of the 
C-130 military transport, one with Wright 
R-3350 compound engines, the other—the final 
design—with Allison T-56 propeller turbines. 
The turboprop version can carry the same 
payload over the same distance with a gross 
weight of 11,000 Ibs. less. Take-off distance is 
also 22 %/o shorter, and cruising speed 20 %/o 
higher, though at the necessarily higher cruising 
altitude. 

Colman devoted the latter part of his paper 
to the problems set the designer by the effect of 
engine failure. It must be possible to stop the 
engine and feather the propeller at any point in 
flight. A propeller windmilling because of 
engine failure leads to extremely high drag, 
because of the power consumed by the com- 
pressor, and hence in some cases to very high 
moments about the aircraft’s vertical axis. For 
this reason the L-1249B and C-130 both incor- 
porate propeller decouplers which uncouple the 
engine from the propeller when a given negative 
torque is exceeded. 

* 

Boeing Airplane Company, the last of the 
“Big Three” aircraft manufacturers, was 
represented by no less than four lecturers: G. S. 
Schairer, Chief of Technical Staff, and M. Lynn 
Olason, Aerodynamics Unit, M. L. Pennell, Chief 
Project Engineer, and J. E. Steiner, Project 
Engineer, Preliminary Design. They spoke on 
“Performance Considerations of a Jet Transport 
Airplane” (Schairer and Olason), “Design Con- 
siderations of the Boeing Model 707” (Pennell) 
and “Stopping Large Jet Planes” (Steiner). 

Schairer and Olason showed a number of 
diagrams to prove that the pure jet aircraft 
depends far more on the correct choice of ratio 
between engine power and wing area than the 
propeller-driven aircraft, whether piston-engined 
or turboprop. For example, if the wing of a jet 
aircraft is too big in relation to the power plant 
chosen, so that the aircraft fails to reach the 
speeds and altitudes which produce maximum 
mileage per pound of fuel, it is under-powered. 
The wing must, therefore, not be “big enough” 
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but “small enough,” especially to allow for 
possible engine failure. 

“Jet transports obtain maximum fuel mileage 
at high altitudes and speeds. This requires that 
the engines have sufficient cruise power to 
permit cruising at these high altitudes and 
speeds. Since available power is reduced by high 
temperatures and the loss of an engine, off- 
design conditions must be considered in the 
choice of engine. The criteria is primarily one 
of engine size versus wing area.” 


* 


Speaking on design considerations in the 
Boeing 707, M.L. Pennell said that the object 
was to “create a vehicle which can transport 
people or things safer, more economically and 
faster than is possible by any other form of 
transport today.” 

As regards safety, the pure jet aircraft has a 
marked advantage during climb after take-off 
and en route, and when flying over obstructions 
with one engine out. If available runways are 
long enough, the jet aircraft can be much more 
heavily loaded than any other aircraft, as it has 
its full power reserves available in flight. Turbo- 
jets have today been reliably tested, and the air- 
frame can be made just as safe as that of any 
other aircraft... including swept wings and 
pressure cabin. 

The economy of the new type would appear 
to be proved by the fact that, compared with 
four-engined heavy commercial transports, direct 
operating costs per ton-mile are expected to be 
only two-thirds as high on stages of up to 3,000 
nautical miles, while work capacity, the product 
of payload times block speed, is three to four 
times as high (see diagram). 


Turning to the specific design of the proto- 
type, Pennell added: “We limited ourselves to 
design concepts which were already proven... 
attempted to retain the best characteristics of 
today’s transports ... This resulted first in four 


Breakdown of direct operating costs per ton-nautical 
mile in the piston-engined aircraft (left) and pure jet 
aircraft (right) according to M. L. Pennell. 


in the 10,000 Ibs. class.” Before 


deciding on wing area and critical Mach number 


engines... 


“various wing areas were studied carefully, as 
were various transport speeds. The final selec- 
tion resulted in a speed which took full advan- 
tage of available knowledge of subsonic aero- 
dynamics...” Tailoring the wing, i.e., selecting 
the airfoils at various points on the span, 
required careful analysis and extensive wind 
tunnel experiments. Although Boeing's B-47 
and B-52 jet bombers have bicycle under- 
carriages, the nose-wheel type of landing gear 
normally used on commercial aircraft was chosen 
and hence the low-wing configuration. — Fusel- 
age and tail unit design were conventional, as 
were also electrical and hydraulic equipment. 

A particularly interesting feature is that 
almost all controls in the Boeing 707 are 
designed for pure manual operation, a system 
made possible only through previous work on 
the B-47. The B-47 bomber works primarily 
with hydraulic power-bosted controls, but has 
also an emergency set of manual controls. “... By 
the time we had achieved a manual system satis- 
factory for emergency use, we had one which 
was likewise satisfactory for primary use. Hence 

.. we have since concentrated our efforts on 
the manual system which is generally preferred.” 

The basic simplicity of the Boeing 707, Pen- 
nell concluded, comes particularly clearly to light 
in the cockpit equipment, where there are fewer 
controls to operate and fewer instruments to 
watch than in normal aircraft. “This is princi- 
pally due to the basic simplicity of operation of 
the jet engine. It requires but a single lever as 
compared with the familiar controls on today's 
reciprocating engine airplanes—throttle, mixture 
control, propeller r.p.m., cowl flap control, oil 
cooler flap control and possibly turbo super- 
charger and intercooler controls.” —Instead 
of the 50-odd controls, 126 instruments, 204 
switches and 114 warning lamps in the Boeing 
377 Stratocrutser/Stratofreighter, the 707 Strato- 


Effect of various methods of landing braking on stopping 
distance of jet aircraft, according to J. E. Steiner. 
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tanker/Stratoliner has only 17 levers, 75 instru- 
ments, 45 switches and 42 warning lamps. 
* 

The question of braking the landing run in 
large jet aircraft was discussed by J. E. Steiner. 
He introduced his lecture by showing a picture 
of the Boeing 707 with buckled nose wheel, 
resting on its nose. The brakes had failed during 
a test flight (August Sth, 1954), and the pilot 
had to stop the aircraft by ground loops, during 
which the nose wheel collapsed—*“This is one 
way to stop a large jet transport,” said Steiner 
ironically. “It is not recommended.”—He then 
put something of a damper on the demand of 
his colleagues Schairer and Olason for the 
smallest possible wing area: “Even with high 
lift devices, it is frequently necessary to actually 
select the wing area on the basis of the take-off 
or landing condition rather than cruise.” He 
discussed at some length the relative advantages 
of the bicycle landing gear (B-47, B-52) and the 
usual tricycle undercarriage (707), and described 
wheel brakes and brake pressure regulators. 
Braking parachutes will probably not be used in 
commercial jet transports. On the other hand, 
flaps on the upper wing surface, such as are used 
in the Boeing 707, are useful, since besides 
considerably increasing drag they spoil the air 
flow over part of the wing and allow more 
weight to rest on the wheels. The best means of 
landing braking, however, is thrust reversal, 
which will give the same advantages as rever- 
sible propellers. Boeing has already obtained 
reverse thrust of 40 to 60°/o of maximum for- 
ward thrust, and current effort is directed at 
reducing installation weight below its present 
200 Ibs. per engine. 

* 

W. J. Strang, Chief Aerodynamicist, Bristol 
Aeroplane Company Ltd., England, the only 
guest lecturer at the I.A.S. Meeting, read a paper 
on “Long Range Propeller-Turbine Engined 
Transports.” The paper included technical details 


Boeing’s thrust reversal system, with which braking 
thrusts of 40 to 60 % of maximum normal forward thrust 
have been obtained. The reverser body and its baffle 
form part of the engine cowl or nacelle. With reverser 
extended the tail pipe is visible. 
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Simplicity of operation: the cockpit on the Boeing 707 
contains only 17 levers and 75 instruments; the engineer’s 
instrument panel can be swung forwards and operated 
by the pilot. A. M. “Tex” Johnston, Boeing’s Chief 
Test Pilot (left), with his co-pilot R. L. Loesch; Boeing 
project engineer L. A. Binegar at the flight engineer’s 
post. 

of the Bristol Britannia four-engined turboprop 
airliner, 39 of which had been ordered, in 
various versions, by August 19545. The certi- 
ficate of airworthiness for the 92/63-passenger 
Mark 100 (with Bristol Proteus 705 propeller 
turbines of 3,780 e.s.h.p.) is expected shortly; 
when it is received B.O.A.C. will put its first 
Britannias into service. The improved Mark 250 
and Mark 300 will have 4,150 es.h.p. Proteus 
755 engines, a maximum range of 6,100 miles 
(Mk. 250 LR with full tanks) or be able to carry 
a payload of 30,000 Ibs. over 4,500 miles 
(Mk. 300); gross weight 155,000 Ibs. 

Other papers were read by: A. Silverstein 
(N.A.C.A.) on turbine engines, M. I. Paar (Ste- 
vens Institute of Technology) on “Waterbasing 
the Jet Transport,” three members of Shell Oil 
Company, C.R. Johnson, E.R. Kennedy and 
W. S. Little Jr., who pointed out that fuel costs 
in turbine-powered aircraft may account for up 
to 35 %/o of direct operating costs and discussed 
a number of technical requirements for jet fuels. 

Finally T. B. Lee, Administrator, Civil Aero- 
nautics Administration took an optimistic view 
of present and future problems in turbine- 
powered transport: “When I am questioned 
regarding the effect which the advent of turbine- 
powered aircraft will have upon the industry, 
I feel no hesitancy in saying that the problems 
will be met and successfully solved.” 


The practical side 

Delegates to the Seattle Meeting were not 
only convinced by words, figures and slides that 
the turbine era in air transport is here. A group 
invitation to the Boeing plant gave them the 
opportunity of inspecting the firm’s latest giant 
“baby,” the promising 707/717 Stratoliner/ 
Stratotanker, in its equally giant “cradle” (see 


5 British Oversezs Airways Corporation have ordered 33 
Britannias, Quantas six.—Versions planned: fifteen Mark 100s, 
eighteen Mark 300 and 300 LRs (with longer fuselage) and six 
Mark 250 LRs. 








picture of Boeing shed)—There it was, span- 
ning 130 ft. and 128 ft. long, with its four 
powerful Pratt & Whitney J-57 turbojets of 
40,000 Ibs. total take-off thrust (with water 
injection): much bigger than the de Havilland 
Comet 1, since it is designed for 80 to 130 
passengers, and its projected gross weight of 
190,000 Ibs. is nearly twice the Comer’s figure. 

There was also open talk, for the first time, of 
a forthcoming big order from the U.S. Air Force, 
covering not only tanker aircraft (new works 
designation 717) but also several transport 
versions. Had not M.A.T.S.’s General Smith said 
that a single Boeing 707 could carry 900 fully- 
equipped troops across the Atlantic monthly, in 
140 flying hours, and thus replace ten Douglas 
DC-4s, four Boeing C-97s or three Douglas 
C-121s? According to latest unofficial reports, 
no fewer than 88 Boeing 707/717s have been 
ordered by the U.S.A.F. A promising start, which 
also brings hope for air transport! 

On this side of the Atlantic investigations by 
Britain's National Physical Laboratory appear 
to have at last produced the first plausible specu- 
lations on the causes of the accidents to the de 
Havilland Comet. According to reports pub- 
lished by the “News Chronicle,” scientists work- 
ing on these investigations believe that the 
exhaust gases streaming out at supersonic speeds 
from the Comet’s inboard engines, mounted 
dangerously close to the fuselage, set off super- 
sonic vibrations in the fuselage walls which 
probably led to fatigue fractures of the skin in 
the last two accidents. Minister of Supply Dun- 
can Sandys announced on September 4th, 1954 
that certain parts of the Comer’s airframe would 
have to be strengthened. Meanwhile de Havil- 
land have themselves deflected the thrust direc- 
tion of the two inner engines in the Comet 2 
and Comet 3 outwards, officially to reduce noise 
in the rear part of the cabin. At the same time 
this modification also reduces the danger of the 
jet stream causing vibrations in the fuselage skin. 
However, lengthy testing of the Comet 3 will 
doubtless be necessary before the type can be 
put into service. 

On balance, the Americans—since the mis- 
fortunes of their British rivals—are today clearly 





in the lead in the pure jet transport field. From 
the beginning they have been sceptical about de 
Havilland’s ultra-lightweight construction (thin 
metal sections, metal bonding etc.) and about 
the buried installation of jet engines in the 
wings. They have also designed for economy 
right from the start; this necessitated double the 
payload capacity of the Comet 1 and would not 
have been possible without reliable high-power 
turbojets (10,000 Ibs. thrust class). 


Britain's position is much more hopeful in 
the turboprop aircraft field. The British have 
won the first round. The Vickers Viscount, with 
its four Rolls-Roye Darts, will be preferred by 
many airlines to the Convair Liner, with two 
piston engines, until Allison succeeds in bring- 
ing out a fully developed propeller turbine for 
air transport. A twin-engined Turbo Liner (with 
Allison T-38 or T-56 would be the only real 
rival to the Viscount. 


Among turboprop aircraft for long-distance 
services, there at present seems to be a dead heat 
between the Lockheed L-1249B and the Bristol 
Britannia. Both types depend on civil proving 
of their respective turboprop engines. However, 
the piston and compound engine versions of the 
Lockheed Super Constellation are still doing 
valiant service over continents and oceans, so 
that the time problem is not acute, whereas 
delays in the production of the engines for the 
Britannia would be catastrophic, since quantity 
production of the airframe has already begun, 
and there is no piston-engined version. 


The last word in this battle for tomorrow's 
aircraft markets will then remain with the 
American and British engine industry, the 
makers of propeller turbines, by-pass engines 
and single-spool pure jets on both sides of the 
Atlantic. Both sides are putting all they know 
into their efforts. British designers show greater 
imagination in the search for new solutions, but 
the mighty American engine manufacturers have 
more production know-how... the man with 
a net confronts a gladiator fully armed. Even in 
the arenas of ancient Rome this was a gripping 
form of duel . . . and its outcome always difficult 


to forecast. 


Until reliable American propeller turbines (T-34 or T-56) are available the Lockheed Super Constellation will be powered 
by reciprocating or compound engines. Here the L-1049G, latest long-range version, with Wright R-3350-DA. 3 
compound engines (3,200 h.p.) and auxiliary fuel tanks at the wing tips. 
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Plea for a Passenger Comfort Charter 


BY JEAN DEBARGE, PARIS 


Every age has its seekers after new forms of thought in the most varied domains. Air transport is one of 
these domains, and passenger comfort, or more exactly sensorial impressions, have been analysed by a French- 
man, Jean Debarge, who has here transformed human impressions into an “equation” and constructed a 
whole “doctrine of comfort’. 


The snail, which carries his house on his back, 
is an under-privileged creature in our eyes. He 
occupies a lower status in the animal kingdom, 
he cannot improve his housing conditions, he 
has no effort to make in this direction and hence 
has no possibility of evolution. 


Man is in a different position. Wherever he 
lives his surroundings present acute problems. 
This is particularly true in air transport. A trans- 
ocean aircraft carrying 50 to 80 passengers 
becomes a temporary collective home. The men 
and women shut up in its interior have the same 
needs as on the ground, though rendered more 
acute by the limited space and the artificial 
conditions of life. 

After three thousand years of tentative experi- 
ment, the major art of architecture is at last on 
the right road. C.LA.M. and ASCORAL|, groups 
of architects with a realistic approach to their 
mission, have studied the essential needs of the 
individual and worked out, on this basis, a form 
of architecture to provide Twentieth Century 
man with the conditions of domestic living in 
keeping with the atomic age. 


Commercial aviation occupies a recognized 
position in modern life as a means of transport. 
Having step by step overcome the technical 
difficulties confronting every new industry, it 
is now an instrument to be reckoned with, and 
it may be assumed that, as present thinking 
develops towards its logical outcome, it will be 
turned in increasingly beneficial directions. 


For air transport, whose principal task is the 
carriage of passengers, is already beginning to 
turn towards its raison d’étre, man, and to take 
into account his physical and psychological 
needs. The design of aircraft cabins has many 
points in common with architecture, since its 
main object is to enable the traveller to live as 
pleasantly as possible during the trip. 


The structural aspect of aircraft has now 
reached an international balance, and all com- 
mercial transports have roughly similar oper- 


1 Congrés Internationaux d’ Architecture Moderne, and Asso- 
ciation de Constructeurs pour un Renouvellement Architectural. 


VOLUME IX 


No. 10, 1954 





“Not man at rest, but man’s movements provide the 
criterion.’’ The volume required by a man decides the 
useful shape of the objects around him and of the space 
around both. 


ating qualities and performance. Competition 
between airlines throughout the world is there- 
fore reduced to two remaining factors, service 
and comfort. The slightest improvement achieved 
in comfort becomes an advertising afgument 
exploited to the full. Despite appearances to the 
contrary, the introduction of the tourist class 
increases the importance of passenger comfort, 
since true progress consists in giving passengers 
the best travelling conditions for the lowest 
price. 


Tremendous amounts of time and money have 
already been spent in the search for solutions to 
the problem of comfort. Despite close collabo- 
ration between designers and operators, com- 
petition has tended to disperse efforts, as the 
idea of an international study group has not yet 
been accepted. Creative ideas have tended to 
permeate via reviews and technical publications, 
a surprising development in an industry which 
sets out to abolish distance and time. Two and 
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a half billion men and women spread over the 
face of the earth constitute an enormous reserve 
of potential passengers. To raise the problem to 
the universal level by establishing the passenger’s 
essential needs, proposing the creation of an Air 
Passenger Comfort Charter which would make 
it possible to design for these needs, and harmo- 
nizing technical and human factors, may give air 
transport a new impetus. 


Finding an equation for comfort 


Passengers’ essential needs are found to be 
few in number: comfortable seating, conditioned 
air, good view, pleasant surroundings, space to 
move about in, relaxation, good food. Study of 
these needs can produce comments that are as 
varied as they are voluminous. The present plea 
will therefore not examine all these points but 
will merely suggest solutions concerning two 
essential needs, the foundations of his physical 
and psychological comfort: his accommodation, 
with a definition of his space requirements, and 
the general atmosphere and colour schemes, both 
of which are subjects of continuing discussion. 


“Kinetic shapes” 


In its pursuit of economy of operation, the 
aviation industry must provide for maximum 
possible utilization of all available space, since 
every cubic foot not fully used means an appreci- 
able loss of revenue. This is the guiding 
principle by which manufacturers and operators 
have sought to reconcile the apparent disparity 
between the demand for passenger comfort and 
for commercial economy. To this end they have 
created the “standard passenger” from the 
physical characteristics of thousands of individ- 
uals, carefully measured and reduced to tables of 
figures. The idea is interesting in its form, since 
it reveals the need for standardization. But even 
a brief examination shows that this method, 
which takes considerable preparatory work, 
remains a sterile concept, chained to inanimate 
figures. Moreover, changes in the human stature 
of various races increase the difficulties of the 
system and prevent it from being of more than 
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provisional utility. Living man is the central 


figure and will himself provide the creative 
impulse to arrive at space requirements and, 
hence, the shape of objects for his own direct 
use ®. 


Here there appears a different line of thought, 
which disdains figures as mere static symbols 
and considers human forms in their pure state 
and in their development in space. The biologi- 
cal and morphological qualities of man in the 
major races permit of a strictly graphic presen- 
tation of the average or standard man. This 
standard definitely exists and is neither a theo- 
retical concept nor a product of the imagination. 
It has been worked out on a scientific basis by 
Dr. H. V. Heller, with the assistance of such 
experts as Ploss-Bartels, Stratz, Thomson and 


the 


measurements of thousands of individuals and 


Schadow, who have patiently collated 
arrived at the average proportions of the male 
human body *. Using these scientific data, it is 
easy to suggest the adoption of a standard human 
whose universal character enables the next stage 
in the process to be envisaged, that of creating 
volumes and shapes. Gestures dictate shapes. 
This obvious truth opens the vast horizon of 
what may be called “kinetic shapes,” shapes 
created by a man’s movements in space, which 
thus become of interest to all domains concerned 
with his immediate needs: architecture, auto- 


mobile industry, transport industry etc. . . . 


The laws of a man’s bulk and gestures in space 
determine the volumes he occupies and utilizes, 
the bases of his needs. A man standing with 
arms outstretched and with arms raised gives a 
measure of the total volume he occupies, and 
the extent to which each part of his body moves 
determines the volume occupied by that part. By 
coordinating these volumes it is possible to 
determine the essential shape of objects around 


the volumes. 


Thus the concept of a standard human gives 
rise to a design method for shapes directly 
adapted to human needs. The creative tool used 
is composed of two graphical figures tracing the 
limits of a man’s movements in space. These 
figures are used in their axes of rotation, one of 
them in plan giving the horizontal volume of a 
man standing with arms outstretched, the other 


in elevation giving the vertical volume of a man 


2 Le Corbusier, France's great modern architect, has also 
sought a “measure for man.” Despite its linear conception and 
its numerical tab!es which make of it an instrument similar in 
use to a tape measure, his Modu/or illustrates the value of a 
measure for human requirements. This is his essential quality, 
which forms a milestone in our civilization. 


3 Proportionstafeln der menschlichen Gestalt by H. V. Hel- 
ler. Published by A. Schroff, Vienna. 




















Vovement diagram in elevation: this diagram illustrates 

the lateral and vertical limits of a man’s movements 

when standing. It enables the required space in the 

vertical plane to be measured. As in the next diagram 

(plan), intermediate dimensions are determined by the 

movement limits of the individual parts of the body. 
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Diagram of movements in plan 
limits of movements projected on to the horizontal. It 
enables the required space in the horizontal plane to be 
measured, 


: this diagram shows the 


standing with arms raised. The factor govern 
ing the ratio of the two master figures is 1,618. 
It is interesting to note that this factor, known 
as the Golden Section and widely used in the 
plastic arts, here has a purely mathematical signi- 
ficance devoid of all intellectual speculation. It is 
found to define the average limits of movement 
of a man with arms outstretched: finger tips, 
phalanges, wrists, third of forearm, elbow, 
shoulder, opposite shoulder, opposite finger tips 
and vice versa. 

For practical production purposes all that is 
necessary is to give numbers to the standard 
human according to the average size of the race 
under consideration or to the operator’s wishes. 
At the moment there are three racial groups 
which influence the design of industrial products 
for man’s direct needs: Anglo-Saxons, Latins and 
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Asians (the coloured populations of the world 
fall into all three categories). To give the 
principle a certain flexibility, three sizes can be 
allowed for each racial group, large, medium and 
small, determined by an internationally recog- 
nized method. This gives nine standards which 
permit the designer to work for 2,500,090,000 
individuals. The simplification this would intro- 


duce in the industrial field deserves attention. 


The designer of an aircraft interior will find 
his task less complicated, since he will have an 
intelligent instrument with which to determine 
exactly the volumes required per passenger and 
the shapes of his chair, the basic element of 
comfort in air transport, where he spends practi- 


cally the whole of his travelling time. 


A formula for physical comfort 


Just where is the boundary between physical 
and psychological comfort, which often are so 
closely interconnected? Eating satisfies the basic 
need for food and thus obviously falls within 
the scope of physical comfort; but eating refined 
foods, satisfying the connoisseur, comes under 
the heading of psychological comfort. This train 
of thought may lead far. Should we apply 
surgery’s recent discovery of hibernation, and 
transform the passenger into “inert matter” for 
the duration of the trip? This solution certainly 
has its attractive aspects; it would eliminate all 
technical difficulties and provide maximum 
commercial return, since passengers could be 
carried on simple stretchers. However, there 
would always be one refractory passenger—a 
Frenchman of course—who would insist on 
travelling ‘“‘sensorially,” thus upsetting all 
arrangements. Therefore it would perhaps be 
better to leave this idea to interplanetary travel 
and turn our attention to methods of improving 


traditional comfort. 


The definition of the volumes essential to 
each passenger and of the shape of the seat in 
which he rests is one of the bases of physical 
comfort. The “kinetic shapes’’ mentioned above 
provide valuable aid here, but there are two 
other factors of equal importance: the position 
of the passenger in space when seated in his 
chair and the coefficient of elasticity of the 


substance supporting him. 


The most comfortable of present chairs, the 
reclining chair or “sleeperette,” offer the passen- 
ger a wide range of positions, since he can vary 
the inclination of the back rest and leg rest as 
he wishes. Airlines make much of this freedom 
of choice in their advertising. However, one has 
only to watch the average passenger during a 
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flight to see that he frequently changes the angle 
of his back rest or moves about in his seat to 
find the most comfortable position. Is this an 
indication of a new problem? Fatigue seems to 
result more from bad positions than from pro- 
longed immobility, which merely causes torpor. 
Medical studies of rest show that the position 
which provides total relaxation or “minimum 
muscular action” is that in which the various 
parts of the body, legs, thighs, trunk, arms, are 
placed at an angle of 135°, with the feet hori- 
zontal. This gives optimum circulation and 
lowers intravenous pressure, thus reducing the 
work of the heart. Actually, this is roughly the 
position that most people take up unconsciously 


during the night. 


On this basis we can construct a whole geo- 
metry of comfort, with which in turn the passen- 
gers three basic positions can be determined: 
a sitting position, with the trunk at an angle of 
10° to the vertical, a reading position at 20 ° 
and the position of total relaxation determined 
by the key angle of 135 °. Intermediate positions 
are of no practical value, and there can be no 
such thing as an automatically inclining chair 
which would give optimum rest for the type of 
commercial operation envisaged. 

The elasticity of the substance supporting the 
human body is the second factor contributing 
to the comfort of a seat. Latex foam, a flexible, 
homogeneous substance which moulds itself to 
the human form, is now in general use by air 
carriers. The consistency chosen is “neither too 
hard nor too soft,” i.e., a purely arbitrary value. 
Can any improvement be made here? 

Surely consistency could be determined as a 
function of a man’s size, since the standard man’s 
weight depends on his size. One factor in the 
sensation of physical comfort would seem to be 
connected with the area of contact between the 
individual and the supporting substance, while 
the impression produced by the quality of this 
substance belongs to another factor. Here the 
standard human again comes into the picture to 
provide the desired solution. In the straight 
sitting position, the body rests primarily on the 
gluteus muscles. Anatomically the latter's area 
of contact is smaller than the total area of the 
base of the trunk, and thus gives a relatively 
high pressure per square inch. The first sug- 
gestion that comes to mind, therefore, is to try 
and extend the contact area to the whole width 
of the trunk, thus reducing the pressure of the 


body and increasing the sense of repose. The 


Space required for a passenger chair: the diagram of 
movements in elevation, turned through 90° for practical 
purposes, determines the vertical and lateral play 
required to ensure comfortable seating accommodation. 
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mean ratio between the two areas provides the 
coefficient of elasticity for the flexible substances 
and the “curve coefficient” for the hard sub- 
stances designed to support the human form. 
The characteristics of these supporting materials 
can be determined from the figures for the 
standard human and the weights of the various 
parts of the body concerned, and can thus help 


to improve physical comfort. 


Colours and their place in psychological comfort 


The curious case of Sergeant Donald W. 
Arrington, of Sacramento, California, who after 
spending nearly four years in military hospitals 
for a particularly stubborn nettle rash was 
solemnly told by the doctors that he was allergic 
to the colour khaki is not only an amusing story, 
but also shows that colour is of major import- 
ance in comfort. Would it be possible to live in 
an entirely white apartment, walls, furniture, 
curtains, carpets, plants and ornaments? The 
absence of colour, by removing all character and 
relief from the surroundings, would probably in 


time have a marked effect on morale. 


The philosophical and physical limits of this 
domain, which is still in process of exploration, 
lie between the reaction produced by a given 
colour and that produced by the absence of 
colour. Air transport, constantly on the watch 
for means of improving its returns, has already 
taken up the question. The functionalism of 
colour is beginning to be accepted, but discus- 
sions on its use in aircraft interiors are still, on 
certain points, on the ideological level, as prac- 
tical information has not kept pace and there 
are so far no international criteria. Yet it is rela- 
tively easy to defend the cause of functional 
colour in air transport, whose very nature gives 


rise to a concept entirely its own. 


The sensorial nature of colour can be defined 


fairly clearly. Though men evaluate the quality 











of a colour differently, they all react in the same 
way to its suggestive power, the same colours 
producing the same general impressions on 
normal individuals. For example, there are 
“warm” and “cold” colours, “gay” and “sad,” 
which have given rise to the technique of 
figurative painting and, more recently, to the 
use of colour in industrial plant to improve 


efficiency. 


Is it possible, on the basis of known psycho- 
logical and physical elements, to outline a theory 
for the value and use of colour to increase com- 
fort? There is a simple biological fact that may 
provide the key to the problem. G. Ovio observes 
that “colours predominantly producing an 
impression of warmth appear to be one of the 
properties of bodies connected with the basis of 
animal and human life, primarily blood.” To 
man, movement is life and blood is the source 
of this life. It would seem logical that colours 
with long wavelengths, from purple red to 
orange-yellow, should provide a sensation of 
living warmth, of energy engendering the idea 
of motion. These colours are known as dynamic 
colours, in contrast to the colours with short 
wavelengths, or static colours, which suggest 
immobility and rest. Applying this argument to 
the question of comfort, we should plead for the 
use of a range of static colours for aircraft 
interiors, so as to reduce the psychological 
sensation of fatigue produced by the movement 


of the aircraft 4. 


The artificial nature of the conditions of life 
during an air trip and the limited space available 
inside an aircraft necessitate a special colour 
scheme to give the various surfaces their full 
value. These surfaces can be divided into three 
distinct categories: supporting surfaces or floor 

‘) However, once commercial aircraft are able to fly at 
altitudes of above 85,000 to 95,000 ft., the impression of 


luminosity and relative immobility due to the altitude may 
modify this theory and require the use of dynamic colours. 











Chair that can be fixed automatically in the three positions 
most comfortable for passengers. 











COLOUR SCHEME FOR THE CABIN 
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Suggestion for a cabin colour scheme: the shaded area gives recommended shades for the cabin floor, the dotted area 
the shades for chairs and other objects at medium height. The number of possible combinations can be increased 
appreciably by adding black in varied quantities. Horizontal divisions: intensity in relation to standard white light (W). 


Column 0,3 is an example of constant gradation. 


of the cabin, medium surfaces comprising the 
seats and the lower part of the cabin wall, and 
the enveloping and overhead surfaces compris- 
ing the sides and top of the cabin. 


The qualities required of each part of the 
cabin set the limits to the range of colours to be 
used. As regards the floor, the desire to give 
passengers an impression of solidity will suggest 
static colours with a low reflection factor, 
situated near the locus of the spectrum. What, 
after all, would be the reaction of passengers to 
a cabin carpet the same blue as the sky? For the 
medium surfaces, namely seats and lower part 
of walls, the problem is more complex. Require- 
ments here are many: not to draw attention, not 
to react to external influences (varying brilliance 
of daylight, bright-coloured clothing of women 
passengers), to give an impression of density; 
all these suggest selection of static colours of low 
reflection factor and with an intensity situated 
near the locus of the spectrum. On the other 
hand no difficulty arises in the case of the upper 
and overhead surfaces, where light colours, with 
a high reflection factor, are the obvious choice. 


There remains the physical aspect of colour 
and the effect of different surfaces. Colours are 
now represented figuratively in the form of a 
right-angled, or international, triangle. Scientific 
research has been concerned principally with 
light, the basis of colour, and has somewhat 


neglected the “material colours” produced by 





pigments. The two domains, however, are differ- 
ent. Two identical colours, with the same wave- 
length and intensity, one from a source of light 
and the other from pigment, will look different, 
and their sole point in common is their colour 
reference number. Coloured light is analysed in 
three dimensions, coloured pigment in two. 


Almost all the coloured substances used by 
man, paint, fabric etc., are formed by pigment. 
A simple graphical presentation of colour is of 
value here, since it enables an intensity index to 
be composed and this in turn removes the arbi- 
trary from the use of colour. In practice, there 
are two elements or dimensions which condition 
the use of a material colour, namely its quality 
and its quantity. Quality comes from its situation 
on the wavelength of the corresponding colour 
in the spectrum, and quantity is its intensity, its 
energy or luminous factor between the locus of 
the spectrum and pure white. Material colours 
can be represented in the form of a diagram 
giving about 200 stages visible to man on the 
400 wavelengths of the spectrum, or nearly 
1,800 shades (increased in theory to 18,000, 
including the variations in the black range; the 
latter figure still needs to be verified by experi- 
ment, since many of the subtle differences in 
colour may not be fully appreciated by the 
human eye). 


The first fact that emerges from the codifi- 
cation of material colour is that the user has a 
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very rich choice, and the possible homogeneou: 
ranges with constant or progressive variation 
open up new horizons in the search for harmony 
and the best treatment of surfaces in space. 


Where then do aesthetics, the carrier's person- 
ality and the passenger's taste come in? 


There is no place in air transport’ for the 
Empire style. An aircraft is considered as a 
means, and not as an end, and its character calls 
for synthesized aesthetics springing from a 
monolithic form of thought. The aesthetics of 
the interior of an aircraft is primarily the sum 
of three distinct elements, the productivity of 
shapes, the productivity of colours and the 
productivity of materials. 


The productivity of shapes emerges in part 
from the movement figures, the utilization value 
of each inch giving the lines a direction which 
does not escape human perception. May we 
remind those who might be tempted to question 
the quality of beauty on standards that Greek 
art of the fifth century B.C., the highest point 
reached by Mediterranean civilization, furnished, 
in the Doryphorus of Polyclitus, accepted 
throughout the world as the canon of beauty, the 
first standard human which has since served as a 
model for countless works of art. 


The question of the productivity of colours 
brings in the “personality of the carrier,” since 
it is the use of colour, along with the meals and 
other services offered, that is chiefly responsible 
for the company’s character in the average 
passenger's eyes. Even if he follows the same 
limiting principles as his competitors, the range 
of colours is so vast that he can make his 
selection without fear of finding it repeated 
elsewhere, especially as the distribution of sur- 
faces offers further variety. 


As for the productivity of materials, technical 
requirements are the deciding factors. 


The passenger travelling in such surround- 
ings, designed to his physical and psychological 
scale, should experience a feeling of well-being 
and an impression of aesthetic harmony. 


Thus, the limits of comfort can be widened 
through the use of scientific formulae and the 
delicate problem of physical and psychological 
sensations loses some of its mystery. 


And the factors which have given rise to this 
formula of “human engineering” constitute the 
basis of a Passenger Comfort Charter and fore- 
shadow the pursuit of psychological, practical 
and technical harmony, the key to life in the 
world of tomorrow. 
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STRATOPOWER 


ELECTRIC MOTOR DRIVEN HYDRAULIC PUMPS 





GIVE YOU ALL 


Performance is the main considera- 
tion in these sources of emergency 
or auxiliary hydraulic power. And, 
STRATOPOWER provides this 
proved dependable performance 
with over 30 models now in use. 
There are constant and variable de- 
livery pumps with capacities from 
Y% to 16 gpm... pressures to 3000 psi 
... AC and DC motors to meet your 
current requirements for continuous 
or intermittent duty .. . Lots of power 
in the minimum amount of space and 
weight...and at minimum cost. 

STRATOPOWER Electric Motor 
Driven Hydraulic Pumps make it 


possible to provide safety in event of 
power failure or malfunction of the 


WATERTOWN pwision 


THE NEW YORK AIR BRAKE COMPANY “¢ 





STARBUCK AVENUE 


WATERTOWN: N.Y. 


main hydraulic system. They may 
be located remote from the engine, 
making accessory drives available 
for other equipment. This flexibility 
of location provides an obvious 
means for reducing the length and 
vulnerability of hydraulic lines. 


Used as an auxiliary power source, 
these STRATOPOWER units provide 
the additional capacity required dur- 
ing periods of heavy demand on the 
main system. Or, they may be used 
on the ground for hydraulic power 
when engines are not running, or for 
testing the plane’s hydraulic system. 


Write for complete information on 
STRATOPOWER Electric Motor 
Driven Hydraulic Pumps today. 


WATERTOWN DIVISION 
The New York Air Brake Company 
710 Starbuck Ave., Watertown, N. Y. 


Please send me full information on STRATOPOWER Electric 


Motor Driven Hydraulic Pumps to deliver 
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Airline passengers remember, with confidence, these facts of leadership of 
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the Lockheed Constellation family of air transports : 


FIRST with powerful new Wright turbo-com- 
pound engines. 


FIRST in scheduled non-stop transcontinental 
service across the United States. 


FIRST pressurized air transport in the U.S. and 
North Atlantic operation in the 350 m. p. h. class 


FASTEST across the North Atlantic. 
TRANSATLANTIC RECORD HOLDER with 
nearly $0,000 crossings — far more than any other 


airline transport. 


BIGGEST air transport in service — with room to 
accommodate five commodious separate cabins! 


UNSURPASSED passenger comfort, luxury, de- 
cor and appointments — designed for the turbo-com- 
pound Super Constellation by renowned Henry 
Dreytuss: 


Most advanced air-conditioning 
Most air circulation per passenger per minute 
Widest aisle in the roomiest main cabin 


More lavatory facilities per passenger 


UNSURPASSED in airline preference. A new 
Super Constellation airline starts service every month 
this year and on into 1955 


Built for speed and long range, the Constellation and 
Super Constellation today fly the world’s longest 
non-stop routes — another mark of dependability. It 
costs no more to fly with confidence on these great planes. 


i ¢ 


M A N OD 


FLY CONSTELLATIONS AND SUPER 
CONSTELLATIONS ON THESE 
25 WORLD AIRLINES: 


U.S. A.—Capital Airlines * Delta-C & S Airlines * Eastern 
Air Lines * Northwest Orient Airlines* * Pan American 
World Airways * Seaboard & Western* * TWA-Trans 
World Airlines. 

NORTH & SOUTH AMERICA-AVIANCA (Co- 
lombia) * Cubana (Cuba) *« LAV (Venezuela) + Panair do 
Brasil * Trans-Canada Air Lines * Varig * (Brazil). 
EUROPE-—Air France « B.O.A.C. (Great Britain) + 
Deutsche Lufthansa* (Germany) ¢ Iberia (Spain) * KLM 
(Holland) * TAP* (Portugal). 


ASIA & AFRICA-— Air-India International + El Al | 
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Israel * Pakistan International * Thai Airways* (Thai- | 


land) * South African Airways. 
AUSTRALIA—QANTAS Empire Airways. 


* Soon 
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New Gilfillan GCA Quadradar 

Only complete, efficient, lowest- 

cost, best-proven, lightweight radar traffic 
control system available today! 





——_,— 
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Surveillance display and airport taxi display can 
be off-centered instantly, giving maximum range 
in any desired direction. 





Provides widest angle of coverage with 30° in 
azimuth and 30° in elevation. Operator can also 


Check these exclusive select either 30° or 7° elevation coverage. 








clutter, is already included in basic equipment. 
Only the Gilfillan GCA Quadradar provides all 
four important airport traffic control functions— 
surveillance, final approach, height-finding and 
airport taxi—in a single, lightweight one-scope 


Completely flexible; operable without modifica- 
tion in a truck, on the field or in a building. 


and vital advantages: [| Circular polarization, eliminating rain or snow 





equipment. 


All the Gilfillan GCA Quadradar advantages are 
8 ~ PROVEN PERFORMANCE 


already built in and proven. The price will not “i 
increase because of need for new designing, de- 

lays for “debugging” or the need for further GUARANTEED DELIVERY 
proving. And the new equipment costs less than 
other lightweight one-function radars! 





Only the Gilfillan GCA Quadradar can bring the 

known reliability of components already proven 

All controls, both electronic and mechanical, are under most adverse conditions in world-wide serv- 

ae perl pore gfe pe Pmmnythee ta ice. Built by the company with by far the greatest 
? P ss y experience— builders of 500 GCA equipments. 


displays within five seconds! 
Maintenance and training do not present new 


Inst Itipl h ‘ . 
[ ] reer eee, Sener Seeeeee 0 Se ae problems. Components are interchangeable with 


of a switch. Both antennas rotate electrically 


through 360°. No need to go out to the field to current GCA equipments now in operation in 28 
realign the entire equipment. Surveillance an- countries around the world. Experienced GCA 
tenna tilt through 10° is also controlled remotely. operators and maintenance personnel need only a 
Operates on 50 or 60 cycle power. Sets up, ready few minutes further instruction. 

to operate within 2 hours. Only Gilfillan provides field service through 200 
20 mile range on final approach. Operator can Gilfillan technical experts located throughout the 
switch, in seconds, to 10 mile display as aircraft world. 

comes in. Only Gilfillan offers a firm, low price on a superior, 
Linear or logarithmic range marks and either already-proven, in production, complete 4-way ra- 
fast or slow scan. Operator can switch, instantly, dar now, and a firm delivery date (10 months from 
to logarithmic sweep and fast scan for greater date of order) backed by Gilfillan’s unmatched 
precision during final critical approach miles. record of on-time delivery. 
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Designing 
for 
Comfort 


BY HENRY DREYFUSS, NEW YORK 


Wren we first approached the problem of 
designing the interior for the Lockheed Super 
Constellation, we evaluated the assignment as 
the reconciliation of two requirements which at 
first glance might seem diametrically opposed. 
Our aim, working in collaboration with Lock- 
heed’s staff of engineers, was to design a trans- 
portation facility that was at the same time 
luxurious and economical—that is, spacious and 
opulent for the passenger, yet practical to oper- 
ate for the airline that would be flying it. 

Our actual experience during the past two 
years (in which we have modified our basic 
design to fill each new order received by Lock- 
heed so that each customer has, in effect, a 
custom-built airplane) has demonstrated that 
our initial aims were even more plausible than 
we first anticipated. The Super Constellation has 
an even higher convertibility potential than we 
first envisioned; and the “plus” which can be 
built into it by way of luxury is almost limitless. 


Basically, the element of luxury in the plane 
is achieved by providing passengers with a sense 
of privacy. Through the second objective—that 
of operating economy—Lockheed is able to offer 
its customers an interior which, in a “super- 
luxury” plane version, can be limited to a capa- 
city of 47 passengers but which can, through 
rearrangement of seating facilities, be operated 
as a “tourist class” plane with accommodation 
for as many as 99 passengers. This flexibility was 
achieved by installing removable seats and 
removable partitions, giving each aircraft a sub- 
stantial amount of “stretch.” In other words, the 
very qualities of spaciousness and privacy which 
we designed into the plane for luxury use had 
to be removable or convertible so that the plane 
could do double-duty as a high-volume transport. 


It was assumed, when the first Super Constel- 
lation interiors were developed, that the airlines 
who flew them would operate the aircraft either 
on standard first class flights or on high-density 
tourist flights. It is gratifying to find, however, 
that the basic interior can be converted to a 
“combination” formula such as that adopted by 
Trans-Canada Air Lines. They utilize approxi- 
mately 75 per cent of their space for high-den- 
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Cutaway drawing of the new interior of Lockheed Super Constellation transports shows the application of a concept 
of air luxury of today. Looking from the left, the design includes: flight station, navigator and relief crew cabin, forward 
passenger compartment, forward lavatories, main passenger compartment, Club Lounge, main entrance and galley, 
coat storage, aft passenger compartment, aft lavatories. With this quick-convertible design, seats can be respaced on 


short notice to accommodate from 59 on luxury flights to 99 passengers in domestic tourist service. 


sity, five-abreast seating, while the balance is 
allotted to luxury “siesta” accommodation, with 
ample spacing of seats, reclining seats and foot- 
stools for passengers. This ability to handle 
several levels of passenger requirements in a 
single flight obviously places the airlines in an 
advantageous position. 

Other airlines have augmented the density of 
passenger loads by extending the main cabin 
through the lounge and by reducing the size of 
the galley for flights in which only a single meal 
or perhaps just coffee is to be served. 

On the other hand, some of Lockheed’s 
customers have wanted to intensify the luxury 
aspects of the Super Constellation. T.W.A. and 
Avianca, for example, have installed berths in a 
portion of the main cabin—the former as perma- 
nent installation, and for Avianca, as removable 
units which can be replaced by luggage racks. 
In another instance, an airline asked us to 
remove the coat racks from one of the aft lava- 
tories and install a dressing table for the conve- 
nience of women passengers. 


Here is the boarding passenger’s first view of Super 
Constellation from the entrance area through the lounge 
into the main cabin. The two vertical panels in the par- 
tition between lounge and main cabin are of a translucent 
plastic material. Overhead light fixtures are of the same 
material and shed a pleasant diffused light, without the 
bulb source being visible. 










{ 
S 




















How the dual design problem for the Super 
Constellation was solved can best be demon- 
strated by a step-by-step review of the design 
high-lights of the plane. Our basic design 
approach was formulated through the planes 
developed for K.L.M, Lockheed’s initial 
customer for the Super Constellation. 


We felt it would be desirable to avoid the 
monotonous, regimented effect inevitably created 
in planes by orienting all units along a single 
corridor. Hence, the fuselage was divided into 
several separate cabins—five for intercontinental 
routes, six for domestic. 


This division into compartments offers several 
psychological advantages to the passenger. He is 
given a greater sense of privacy. There is a feel- 
ing of intimacy and informality to be derived 
from sharing a smaller space with fewer people 
than is possible to achieve by sharing the full 
length of the plane with several score of fellow- 
passengers. When a passenger can walk from 
one room to another, he feels less confined. And 
finally, there is a very practical advantage to 
compartments, since they enable us to install 
lavatory and storage facilities midway in the 
plane, thus reducing passenger and hostess 
traffic in the aisle. 


One of the salient features in the interior of 
the aircraft, in terms of passenger convenience 
and luxury, is the lounge, which plays as impor- 
tant a part in this transport as does a lobby in a 
fine hotel. It is located just inside the entry 
vestibule, and has the psychological value of 
offering the passenger a bright and cheerful 
welcome as he boards the plane. 


The lounge makes several notable contribu- 
tions to the luxury and flexibility of the plane. 
Comfortably furnished, decorated with first-rate 
works of art, it forms a relaxation zone, a place 
to stretch out, to get a change of scene, to sit 
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around a table for games, refreshment or consul- 
tation. Passengers are offered the choice of high- 
backed chairs or low-backed two-place sofas. 
Seats can be placed so that they either all face 
forward or face each other, and the sofas can be 
placed on the floor tracks so that they face out- 
ward or rearward. 


The lounge will accommodate up to eight per- 
sons. However, it can be closed off from the aisle 
on either side by curtains so that it can be 
separated into two private compartments. Or, as 
some users of the Super Constellation are doing, 
the lounge can be converted into a standard 


passenger seating area. 


The fabrics and colors for the interior furnish- 
ings vary with the individual customer, but we 
consistently try to stress thick-textured fabrics 
and stable, earth colors to provide an overtone 
of solidity and security for the passengers. 


Passenger seats normally tilt back at an angle 
of 38 degrees, but for passengers who want the 
complete relaxation of a steamer chair, the seats 
can be reclined to an angle of 68 degrees and 
used with a footrest to provide a thoroughly 
comfortable sleeping arrangement. The top of 
each chairback has been preformed, in the man- 
ner of the old-fashioned grandfather-type fire- 
side chair, to provide side support for the neck. 


Generously spaced in separate compartments, 
these seats provide luxurious accommodation 
when the plane is in first-class flight. However, 
all seats can be removed or respaced; seat legs 
have °/s-inch studs which fit into slots spaced 
every inch on the floor track. With the removal 
of partitions between cabins, and the regrouping 
of seats, the passenger capacity of the plane can 
be almost doubled for tourist flights, yet the 
intrinsic design values contributed by the form 
of the seat and its fabric and color selection are 
not diminished. 


All the comforts of home, plus beauty and luxury to suit 
the most exacting travel tastes, are embodied in the inte- 
rior of the redesigned Lockheed Super Constellation. Thin 
panel bulkheads of choice grained wood add a feeling of 
warmth to the interior of the aircraft. 








ABOUT THE AUTHOR 


Henry Dreyfuss, who created the interiors for 
Lockheed’s Super Constellation four-engined 
transport, has devoted almost a quarter of a 
century of professional work as an industrial 
designer to helping American industry turn out 
better-looking, better functioning products for 
more people. Among the wide range of products 
to which he has applied his skill have been diesel 
engines, farm tractors, turret lathes, alarm clocks, 
typewriters, vacuum cleaners, television and radio 
sets. He has designed interiors for transatlantic 
liners and for the famous Twentieth Century 
Limited Railroad train. 

Born in New York City in 1904, Dreyfuss 
graduated from the Ethical Culture Fine Arts 
High School in New York and then studied 
theatrical design under Norman Bel Geedes. 

In 1929 he received his first commissions in 
what was then the new profession of industrial 
design. Many of the clients on his present roster 
have made use of his services during his entire 
professional history. He was an organizer of the 
Society of Industrial Designers and is one of its 
past presidents. 

During World War II, Dreyfuss designed the 
Strategy Rooms used by the Joint Chiefs of Staff 
in Washington, was employed by the Bell 
Laboratories as consultant on the design of radar 





The author, Henry Dreyfuss, renowned industrial designer 
(left), confers with Hall L. Hibbard, Lockheed Vice- 
President and Chief Engineer, during the preliminary 
phases of planning the interior design for the Super 
Constellation. 


installations and by the Ordnance Department 
for development of automatic firing equipment. 
Currently his organization is fulfilling military 
assignments dealing with the application of 
industrial design to certain war equipment for 
the U.S. Army and Navy. The Dreyfuss organi- 
zation has offices in New York and California. 











Passengers in the Super Constellation are 
provided with glare-proof windows. We con- 
sidered this particularly important because of 
the high, over-the-clouds flightways flown by 
these planes. Sierracin double-paned windows 


have been tinted blue-green. These enlarged 
16-!/g X 18-!/s panorama windows give passen- 
gers a maximum amount of viewing space. 
Four lavatories are provided in the Super 
Constellation—two in the tail and two between 


The Lounge of the Super Constellation incorporates: (1) fine-arts murals for decoration and diversion ; (2) bulkheads of rich- 
grained oak, replacing cold metal; (3) low-backed sofas, upholstered in leather and tweed ; (4)unconventionally arranged to 
provide window-facing ‘‘observation seats’’! (5) etched transluscent panels in bulkheads for design diversity; (6) a con- 
trasting color scheme. High-backed seats can be substituted for sofas. Tables can be set up for card games or conferences. 
Either side of the Lounge can be made easily into a private compartment. The Lounge lies between the main entryway 
of the airliner and its center passenger cabin. Large-size windows are standard in all passenger cabins of the aircraft. 
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The polished oak partitions promote feelings of rest- 
fulness. Five separate compartments are provided for 
passenger convenience and privacy. Integrated design 
features shown in the above photograph include (1) a 
widened, flat ceiling uncluttered with airplane equip- 
ment; (2) extra spaciousness throughout the 23.3-meter- 
long passenger area; (3) seamless hat and pillow racks; 
(4) concealed lights and air inlets for each passenger; 
(5) separation of cabins for greater privacy: (6) elimi- 
nation of mechanical appearances; (7) variable overhead 
lighting; and (8) conveniently placed galley and bar for- 
ward of partitions in the foreground. The aircraft 
shown here belongs to K.L.M. Royal Dutch Airlines, 


the main and forward passenger cabins, one on 
each side of the aisle. They are equipped with 
abundant, well-illuminated mirror space, with a 


View of the interior of the main passenger cabin of the Super Constellation. Cleanliness of line and sturdiness of appear- 





ance were stressed in the design concept as developed by Henry Dreyfuss, industrial designer. 


special feature being tilted mirrors over the 
washbowls, so that the tallest passenger can view 
himself without stooping. 


In our basic design concept, we sought a 
smooth flow of line and an uncluttered arrange- 
ment. For example, we achieved a flat surface 
for the ceiling, in place of the street-car type 
suspension panel of lights, wiring and ducts. 
This yielded two advantages: a clean, smooth 
appearance, and more headroom. Each passen- 
ger’s cluster of service facilities—light, cool air 
feeder, call button and oxygen plug—are fitted 


into the underside of the baggage rack, and 
thus out of sight until the passenger is seated. 
Throughout the plane, we tried wherever 
possible to conceal all mechanical parts. We 
sought the stabilizing effect of rounded corners 
and unbroken sweeps of surfacing—in carpets, 
ceilings, linings, curtains. 

Through this design approach, we have, we 
hope, given the passenger a group of intangibles 
which are indispensable to pleasant air travel—a 
sense of security, a feeling of serenity, an atti- 
tude of relaxation. 





A BRITISH IDEA OF PASSENGER COMFORT 


THE INTERIOR 


Cocktail Lounge 

An agreeable sense of 
spaciousness 
veyed inthe comfortable 
lounge with its well ar- 


ranged bar 


Crew Rest Compartment 


is con- 













Sleeper Chairs 
Foot-rest extension cushions 
add tothe sleeping ease of the 
passenger. 


Sleeping Berths 
The front and rear 
compartments are 
furnished with wide, 
full-length berths 


FITTINGS OF THE BRISTOL BRITANNIA 
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Air France's cuisine forms one of the major passenger 
attractions offered by France’s flag airline. Rival carriers 
have asked the company to prepare their meals for them... 
it is said that “imitation is the sincerest form of flattery”’ 
the Menu Cards above, decorated by Pierre Pagés, are 
eloquent. 


Vatel 
of the Air 


BY MERRY BROMBERGER, PARIS 


| New York I thought I had discovered the world’s greatest cook, on 
the day when Gueydon, the Marseillais, showed me around his 100-acre 
kitchen, that establishment which serves one hundred and ten automatic 
restaurants and forty-five delicatessen shops. The ovens were -of Gargan- 
tuan size. Ten floors, each three hundred feet square. In the basement, 
water jets like the Fountains of Versailles, expanses of green between 
rivulets of water—the day’s spinach was being washed. On the first floor, 
regiments of plucked fowls marching by interminably, sixteen abreast, 









as if on parade, bravely disappearing in the abysmal ovens or by-passing 
them to be torn limb from limb. On the second, the halls of pastry—rivers 
of chocolate, of cream, of jam, cascading like the Niagara Falls on to miles 
of slowly moving production lines covered with hot éclairs, fritters, cakes 
of every kind... 

Later I found that the world’s greatest chef is not in New York, but at 
Orly Airport, Paris. The top of his hat reaches up to 25,000 feet, his pots 
and pans are scattered all over the earth. His stirring spoon is of global 


Meals which perhaps will be enjoyed thousands of miles from Orly on the far flung air routes of Air France will bring some of France’s atmosphere to passengers. 
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The excellence of its chefs and of its catering organization is not the only reason for the 
successes of Air France’s cuisine. The French airline insists on Al quality even of its 
most minute purchases. No doubt, Air France is one of the most exacting buyers in the 
market halls of Paris. 
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dimensions. His ovens fly from continent to continent. The sun never sets 
on his kitchen stoves. He is the Vatel of the Air, the chief of all the chefs 


of Air France. 


As his clients on the lunch-time “Epicurean” service enjoy their Canard 
Montmorency between Paris and London, his coloured pastry cooks in 
Martinique insert sartelettes Vaudoises into the ovens and take out of the 
refrigerators the strawberry ice-cream destined for the evening flight. His 
disciple at Buenos Aires supervises the loading of the caviar from Teheran 
and the saddle of lamb Périgourdine aboard the aircraft leaving at dawn. 
At Karachi’'s “Auberge de France” others working on his behalf are plac- 
ing into the ovens the croissants and brioches au beurre des charentes 
which will convey the feeling of waking in Paris to passengers as they fly 
high over the Indian Ocean. In Nairobi the Englishman's curried chicken 
becomes cog au vin through one of those remote-controlled miracles. At 
Dakar the salmon from the Loire is being sliced to form, together with 
the poulet santé a la Lougroise, the delight of travellers on their way to 
Rio. Salmon, caviar and chicken have been carried from Paris by air on 
a previous trip. At Mexico City, the guiche Lorraine is being prepared for 
the oven. At Beirut the veal chops comme chez soi are being enclosed in 
containers. At Saigon, a ship unloads thousands of half-bottles of cham- 
pagne destined for the aircraft running the service to Nouméa in New 
Caledonia. 


Monsieur Laurain, chief of the chefs of Air France, bears a responsibi- 
lity as vast as the empire of his flying table napkins and exercises functions 
of capital importance to his company and to his country. 


In his hands rests the number one argument for the preference given by 
many passengers to Air France. If you decide to travel on a French aircraft, 
you do so chiefly because you appreciate the finesse of French cuisine. 
Monsieur Laurain is also the St. Michael of French gastronomical art, 
who champions it and spreads its renown to the ends of the world, in 
places where before his advent the flavour of a French dish had never been 


tasted. 


To an outsider Air France’s airliners look like any others. But there is 
an incomparable perfume that accompanies them from Mauritius to 
Montreal—a scent of truffles, of guenelles de brochet, of hearts of arti- 
chokes, of brioches, of delicate small cakes. In the battle of comfort and 
service now being waged by the airlines, the weapons used are the softest 
pillows, the smiles of the “pin-up girls of the air,” extra comfortable beds 
and many other small attentions. No passenger is immune to these signs 
of courtesy. The most hardened of travellers is flattered by the voice of a 
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More than 200 stops in 72 countries on 5 continents. An aircraft takes off or lands every 
seven minutes. 1,300,000 passengers in a year, half of whom travel during meal hours. 
These are some of the factors making up the problem which Air France’s catering 
services have to resolve, taking into account at the same time regional variations in 
passenger tastes. 


pretty girl who addresses him by his name as if he were an old acquaint- 
ance, shakes his pillow, gives him newspapers, magazines and candy. 


The comfort offered by Air France goes deeper than that. It soothes 
your palate, trickles deliciously down your throat, fills your stomach with 
warmth and well-being and your heart with optimism, rises to your brain 
with the sparkle of champagne and the full flavour of brandy. It makes 
life feel good up there in the clouds. It carries up to high altitudes the 
noble savours of fine food, the flavour of our civilisation. 


The cleverest feat of this “aero-gastronomy” which is the glory of Air 
France is its disconcerting multiplicity. No food is cooked aboard, though 
this would simplify everything. For a long time to come it will not be 
possible to equip aircraft with four or five tons of cooking stoves and a 


Champagne now forms one of the travelling traditions aboard the aircraft of Air France. 
In 1953 passengers consumed 175,000 quarter bottles. 
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brigade of kitchen help as in a large restaurant. It is therefore necessary 
to prepare on the ground the delights of the stratosphere. On the ground 
means almost anywhere on the surface of the globe—at Baranquilla, at 
Abidjan, at Delhi, at Hamburg; it also means that the traditions of first- 
class French cuisine must be upheld, and that the food must be capable 
of being carried to places where no one ever ate “a la Frangaise.” 


Monsieur Laurain, chief of the chefs of Air France, has very personal 
ideas about aviation progress. To him the Super Constellation is a better 
aircraft than the Constellation because in addition to a hotplate it carries 
two ovens which enable fifty persons to be served—5,000 miles from 
Orly—with Wéiener Schnitzel and chicken da la Valencienne. He is 
impatiently looking forward to supersonic trans-Atlantic airliners: then 
fine French peas shelled in Paris will still be fresh on the return trip 
without having to be placed on dry ice. Monsieur Laurain, head of Air 
France's catering service, is not a cook himself. He is a purser of the 
French Navy who learned how to cook to perform his naval duties and 
who widened his familiarity with pots and pans in order to become mess 
officer for France's gastronomic airline. But no chef in the world has built 
up an organization as vast and as remarkable as his intercontinental culi- 
nary system. He commands one hundred and fifty large kitchens oper- 
ating in all latitudes—but four-fifths of them in hot climates just to make 
things easier. This young and dynamic connoisseur feeds 630,000 aerial 
gourmets a year, provides them with 65,000 pounds of bonbons, 175,000 
quarter-bottles of champagne, 370,000 quarter-bottles of French wines, 
250,000 measures of cognac, whisky and liqueurs. Some of his guests, those 
travelling the short routes and aboard tourist flights, are served cold meals 
or don’t have time for anything but breakfast or a very sumptuous tea. 
But the passengers on the long-distance and luxury flights are treated 
above the oceans as if they were in France’s most famous restaurants. They 
are coddled with France's finest vintage wines as if the aeroplane had been 
invented for the precise purpose of exploring the vinyards and cellars .. . 
For many this first encounter with French cuisine is a revelation which 
forms the most convincing argument in favour of France's tourist trade. 


What Frenchman having been away from home for a long time would 
not be touched on entering a French dining room winging its way on the 
other side of the globe between Brisbane and Djakarta? He will have eaten 
as one eats almost anywhere outside the Latin countries. And suddenly he 





Air France’s chefs have been selected from the most reputed French culinary artists. 
Since they have joined the company, they have adapted to the special requirements of 
aero-gastronomy some of the best known recipes: coq au vin, supréme de volailles, 
canard a Vorange, cote de veau Zingara, poulet sauté etc. At the left, Monsieur Chemery, 
chef at the Orly kitchens. In the centre his colleague Monsieur Dubosc. 


is confronted by such delights as a sole @ /a Parisienne, a veal chop poélée. 
a bowl of early vegetables, a plate of delicacies. 

Sitting next to me on that day was an Australian woman who told me 
why she preferred Brisbane to Sydney: 

“The beer is better there...” 

Came lunch, served above the Sea of Timor. 

“The food and these wines,” she enthused, “are out of this world.” 

Aero-gastronomy is beset by difficulties unknown to the kitchens 
aboard the ocean liners. Wines which improve at sea get “air-sick”, so to 
speak; they deteriorate in the air because they are sensitive to repeated 


changes in atmospheric pressure. Within a few days a case of bottles of 
Air France will travel 300,000 miles. High altitude ruins the mayonnaise 


The pastry cooks of Air France are equally renowned. In a single month the chefs at Orly prepare and Air France’s passengers consume more than 100,000 cakes, ices, croissants 


and brioches. 
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and cream deserts. But the worst of it all is that the air in a way resembles 
a Spanish inn—one eats what one brings along. The passenger boarding 
the aircraft in Cairo to fly to Paris considers it normal to be served foie 
gras, poulet de Bresse, quenelles of pike and asparagus from Lauris. Those 
things never grew in Egypt. They had to be shipped there by the outward- 
bound aircraft for the benefit of the airliner on its way home ... Only 
ducks from Nantes can be prepared au sang and salmon from the Loire 
is needed to combine sumptuously with sauce tartare. Therefore, ducks 
and salmon travel out to Mexico City to meet the gourmets that climb 
aboard the French airliner. 


Vatel, famed maitre d’hétel of the 17th Century, had only a single sword 
with which to kill himself when the fish arrived too late for Louis XIV’s 
luncheon. Monsieur Laurain would be entitled to rows of machine-guns 
to give vent to his desperation. He worries about all the fish and all the 
tides in the world. He is very satisfied with his Brasilian cook at Baran- 
quilla who was trained in Paris. But his new German chef at Hamburg 
is not handling the pork chops as he should—he cuts them in enormous, 
ungraceful chunks. Hastily Monsieur Chatelet, Inspector of Gastronomy 
for Air France and former chef at the Le Bourget restaurant, flies off to 
Hamburg without even a chance of opening the grip he had packed at 
Dakar the night before. No matter on what Continent he disembarks, 
Monsieur Chatelet is always received like a reigning monarch. He personi- 
fies la Cuisine Francaise, the cuisine of Air France. With a single gesture 
he sweeps away forever the pork chops unworthy of the sophisticated 
palates travelling along his routes. He flies from point to point, lecturing, 
handing out recipes, listened to like a Pontiff... It is reported that the 
peaches taken on at Karachi were not perfect... Monsieur Laurain 
thunders by cable. All Air France's purchases must meet a single require- 
ment—A-1 in quality. 


Aero-gastronomy must conform to very special rules. Eating and drink- 
ing are the salient events between landings, the indispensable moments 
of recreation. Meals must be lighter than on the ground and more 
frequent. 


Days are not the same in the air—they shrink or they stretch. You 
easily eat seven meals while flying in one direction and only three in the 
other. The cooks of the air work at high pressure. Patrons of the flying 














restaurants are capricious. A delay of one hour on the ground may render 
superfluous fifty meals already aboard, waiting to be carried aloft. On the 
other hand, all the needs of passengers taken on at the last minute must 
be provided for, without the help of kitchen facilities. At Orly the dispatch 
office of the catering service crackles with messages pouring in from all 
over the world. Four babies that joined the aircraft at Cairo on their way 
to Rio de Janeiro are clamouring for their feeding bottles. Two Canadian 
bishops leaving Rome with their ecclesiastical suite wish to abstain from 
meat over the Atlantic on Friday. Seven Israeli passengers from London to 
Beirut, in transit at Paris, ask for Kosher food. Three passengers from 
Athens to New York are on a diet and must eat their food without salt. 
A family of vegetarians from Stockholm is on its way to Buenos Aires . . . 
It is the catering service, too, which feeds the elephant that Emperor Bao- 
Dai sent to the President of France, the monkeys shipped by special air- 
craft to the Pasteur Institute, the crocodiles and. tigers destined for the 
zoological gardens. 

Naturally, the headquarters and the major centre of aero-gastronomy is 
at Orly Airport, Paris. The kitchens of Air France were opened there in 
1947 under plans initiated by M. René Briend, Deputy Director-General 
of the company. René Briend called on M. Jean Henry, former Chief 
Purser of the Normandie giant Atlantic liner an today head of Air 
France's economics division, to organize and manage all of the company’s 
catering and passenger service activities. Today these services are directed 
by the experienced team of Messrs. Dubosc and Chemery and comprise a 
brilliant crew of chefs, pastry cooks and various specialists who last month 
alone prepared 30,000 cold meals for the short-stage and tourist ser- 
vices, 7,000 hot meals for long-distance flights, 15,000 breakfasts and 
15,000 teas. They are nearly bursting apart their premises which at first 
had been thought to be too large for them. In a span of seven years they 
have increased fifteenfold their savoury production. In the last two years 
they have raised it by 150 per cent. The intercontinental luxury flights 
have multiplied: the Parisien Spécial to New York, Etoiles des Isles to 
Mauritius, Champs-Elysées to Tokyo, Etoile de Dakar, Savorguan de 
Brazza, etc., with all their menu cards delightfully decorated by Pierre 
Pagés and food beyond mortal reproach. The cup of coffee or tea plus 
croissants of bygone breakfasts have become a platter loaded with fruit, 
butter, pastries and jam. Refrigeration techniques have made possible such 
feats as to fly out to Buenos Aires and to enjoy on the return trip a creme 
aux emincés de poulet which was cooked in Paris, left to cool, then deep- 
frozen to —35 ° C and finally carried to its destination cooled to —20 ° C 
by dry ice in special containers. 

A new culinary technique is gradually being evolved at Orly—the deep- 
freeze cuisine. Deep-freezing by the usual means is a practice normally 
outlawed by Air France. Frozen food either does not taste right, or else 
expert defreezing absorbs so much time that it is impossible to serve the 
dish before the next landing. However, work is now being conducted to 
develop ingenious freezing methods to satisfy rapidly increasing require- 
ments, four-fifths of which emanate from hot climates. Every Air France 
airliner landing at Orly delivers with its used crockery a sheaf of passenger 
service reports. Complaints are studied with extraordinary thoroughness. 

— It is shocking to see champagne served to small children, writes a 
Lady Quaker who does not know that the sparkling wine is often adminis- 
tered as a tonic in hospitals. 

— Half the passengers drink only half of their champagne, you should 
use smaller bottles, advises a thrifty Mexican. 

— Your French cooking makes me eat too much: | had an indigestion 
when I landed, gripes an American. 

— There is no way of getting any sleep aboard your aircraft. All the 
time they wake you to give you something to eat or drink, observes a 
Filipino. 

— Nobody woke me up and I missed a very succulent dinner. All the 
passengers were commenting on the stunning menu they were served 
while I was asleep, laments a Chinese from Singapore. 

To sum up—Brillat-Savarin has made such an astounding entry in the 
upper air that rival airlines have asked Air France to prepare their meals 
for them. What better testirnonial of Air France's cuisine could there be ? 
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OSceenehint meteorological, political and 
cultural considerations make Rome an air travel 
centre and intermediate landing point of the 
first rank. The “eternal city” is a very frequent 
point of call for a large number of airlines—not 
only on international but also on domestic ser- 
vices—with important transit traffic. 

The first task confronting the architects of 
Fiumicino’s terminal building was therefore that 
of separating international travellers, who have 
to pass through customs formalities, from 
domestic traffic. However, parking places for 


aircraft in both cases must be the same. 


Model of Rome-Fiumicino intercontinental airport (first 
stage of construction) and its centrally situated terminal 
building. 
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AEROPORTO FIUMICINO 


Rome's new intercontinental airport 


LIEUTENANT COLONEL GIUSEPPE AMICI, ROME 


The “eternal city’s” new intercontinental airport is nearing completion on the Tyrrhenian Sea, north west 


of the sea resort of Fiumicino and next to the hexagonal harbour basin laid out by Trajan in ancient Ostia. 
The airport, with its first two runways cutting each other at right angles, is scheduled to be opened next spring. 
The final plan calls for four runways and a shapely terminal building centrally placed to cut down taxi distances. 
In the following paragraphs the head of the planning office for Fiumicino Airport at the Italian Ministry of 


Defence-Air discusses some of the principles upon which the terminal building was designed. 


The general lay-out chosen can be seen from 
the accompanying plans. There are altogether 
three aprons, running out radially into the air- 
port and each with a customs barrier at the inner 
end. The rooms in the arched main building are 
also divided into “inside the customs” and “out- 
side the customs,” with greatest possible free- 
dom being allowed for the public on both sides 
of the barrier. 

The aprons are in two storeys. The lower floor 
is about 2ft. Gins. below the level of the parking 
area and is used by maintenance personnel and 


for baggage handling, while the upper floor 


Section drawing of the six-storey main building (airfield 
to the right). The arrangement of the four lower floors 
ground floor, mezzanine, first floor, second floor —is 
shown in the accompanying plan drawings. 


Editors. 


takes passengers close up to the waiting air- 
craft. Telescopic gangways are used for boarding 
the aircraft. 

Transit passengers who remain only a short 
time at the airport find waiting rooms, toilets 
and snack bars on the actual aprons, though 
there are also larger waiting rooms, rest rooms, 
baths, a nursery, restaurants and snack bars, read- 
ing rooms, post office, money exchange for 
transit passengers on the ground floor and the 
mezzanine of the main building. 

Although arriving and departing passengers 


will normally use one floor only—the mezza- 
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Second construction stage of Fiumicino airport, which 
will cover an area of roughly 3,850 acres. The shaded 
portion denotes the area outside the customs limits. 


nine—arrangements have been made that, on 
unusually busy days or in special cases, arriving 
passengers use the ground floor, where addi- 
tional customs barriers are provided. Departing 
passengers, however, would always use the upper 


floor. 


Baggage of arriving passengers will be carried 
on trolleys or overhead rails on the lower floor 
of the apron, then taken up in lifts to the upper 
floor of the main building, where customs exami- 
nation normally takes place. Baggage then leaves 
the building for the city on a level with the 
mezzanine floor. Departing baggage follows the 
same route in reverse—mezzanine, customs, lift, 
lower floor of apron. Here too alternative 


systems are provided for rush periods. 


Spectators and friends of passengers are kept 
quite separate from passengers once the latter 
have passed through customs, and from the air- 
port personnel. They are provided with large 
rooms and terraces on the first, third and fourth 
floors of the main building and a restaurant on 


the second floor. 


The maximum distance a passenger has to 
cover from the entrance of the terminal building 
to the aircraft door is less than 200 yards. There 
are to be separate customs services for departing 
and arriving passengers with up to 40 check 


points on each side (altogether 80 per apron). 


The offices and freight counters of the various 
airlines on the main building's ground floor will 
be accessible direct from the airfield. The same 
applies to air traffic control, aircraft catering 


stores and the restaurant for the aircraft crews. 





The Breakdown of E.D.C. 
and After... 


4% Sunday, August 29th, 1954 the European Defence Community was 
buried, without military honours, at the Palais Bourbon, the French Parlia- 
ment. Was this really such a surprise to diplomats and military on either 
side of the Atlantic? 

In May 1954 one of Interavia's Geneva editors, who by no means claims 
to be a clairvoyant, wrote an article entitled “N.A.T.O.—Link between 
Old and New Worlds” !. The second paragraph was headed “Realistic 
and ‘optimistic’ treaties.” Now that the whole project appears to have 
fallen into the water—though it is not yet drowned—it is interesting to 
recall these sentences written in May, as they may help to clarify the 
atmosphere: 

“The text of the North Atlantic Treaty signed on April 4th, 1949... 
was a model of brevity. It contained exactly fourteen articles, which made 
no claim to be exhaustive: a non-agression pact between the countries 
concerned, with settlement of international disputes under the Charter of 
the United Nations; a very generally worded agreement on economic 
cooperation; a promise to assist any Party suffering armed attack (with 
express instructions to consult the United Nations Security Council first); 
the creation of a council to put the treaty into effect and to ‘set up such 
subsidiary bodies as may be necessary’; provision for review of the treaty 
after ten years, if required, and for denunciation after twenty years... 


That was all. 


“The North Atlantic Treaty, based on voluntary co-operation and 


designed to allow for growth, was the prototype of a realistic agreement. 


“Unfortunately the same cannot be said of all the agreements concluded 
since then. For example, the text of the European Defence Community 
pact, signed at Paris on May 27th, 1952, comes out badly by comparison. 
The difference is all the more striking in that E.D.C. was designed so to 
speak as a subsidiary to N.A.T.O. The aim of the six signatories (Belgium, 
France, Italy, Luxembourg, the Netherlands and West Germany) was to 
enable German forces to participate in the defence of Europe. West Ger- 
many, barred from direct membership in N.A.T.O., was to be incorporated 


in this way in the American-European system of alliances. 


' Interavia, No. 7, 1954, p. 419 etc. 
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The range of modern radar equipment (here an American fighter control unit) can be 
fully utilized only if active and passive air defence in Europe are placed under a single 
command. 


“Unlike the 14 articles of the North Atlantic Treaty, E.D.C.’s 
132 articles touch very closely the sovereignty of the signatories. The 
Powers were to have no national forces (apart from certain overseas units), 
and merely to provide contingents for a common European Army. They 
might produce only such weapons as were required under a joint arma- 
ment programme and approved by the commissariat. The Community's 


organs were to have practically the same competencies as Ministries. 


“Whether the E.D.C. Treaty, whose ratification has been a matter of 
dispute for the past two years, will ever come into force is still not clear. 
But that the text of the agreement was scarcely calculated to speed up its 


ratification should not have been difficult to foresee . . .” 


Those who did not foresee it either had not read the 132 paragraphs 
of the E.D.C. Treaty or were moved, to put it mildly, by a slightly 
unworldly optimism. 

It would be ideal if Europe could be made into a federal state through 
the much-talked-of “integration.” One day this may be possible. But to 
expect, nine years after the end of a second world war, that a so-called 
victor nation should abdicate its most elementary sovereign rights over- 
night in favour of its so-called arch enemy, is to say the least poor psycho- 
logy. This is one of the main reasons why the French Parliament inevitably 
had to bury the E.D.C. Treaty on August 29th, 1954. A second reason for 
the situation is the continuing “splended isolation” of Great Britain, the 
decisive country which is situated just off Europe's north west coast, but 
which, because of its overseas interests, does not want to accept any Euro- 
pean commitments. It is equally obvious why the United States, Nether- 
lands, Belgium and Luxembourg have basically welcomed the E.D.C. The 
three Benelux countries can exist militarily only within the framework of 
a European coalition, and the Americans justifiably would like to see this 
coalition come into being as quickly as possible, so that they need not 
continue ad infinitum to be engaged militarily and financially on the Euro- 
pean continent. As for the West German Federal Republic—as already 
stated above, nobody was prepared to admit it to N.A.T.O. in 1952. For 
West Germany the E.D.C. Treaty, despite its 132 articles, was a progress, 
or seemed to be so at any rate——The E.D.C. Treaty, however, had one good 
point: at bottom it was probably not the product of military staffs or hard- 
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boiled politicians. At bottom it was a compromise, the lesser of two evils, 
an elaboration of the Frenchman Monnet’s Coal and Steel Plan. But what 
may be a solution to industrial problems is by no means necessarily the 
solution to problems which—whether we like it or not—make the hearts 
of children and old men beat faster, whether it is the Marseillaise or the 


German national anthem that is being sung. 


* 


A Franco-German rapprochement, a Franco-German understanding? 
Who would not like to see it! 

However the creators of E.D.C. had evidently not paid sufficient atten- 
tion to the fact that integration such as they planned had to begin with the 
“tradition-steeped” land forces. The tattered regimental banners of the 
last 150 years simply cannot be integrated, for European fronts have 
changed far too often: French and Bavarians versus Austrians; English, 
Prussians and Austrians versus French; Hanoverians, Saxons and Austrians 
versus Prussians; Italians and Prussians versus Austrians; English, French 
and Italians versus German and Austrians; Italians, Germans, Austrians 
versus French and British—This is but a brief extract from the political 
and military events of the past five generations. 

And the Generals and N.C.O.s of these land forces, which would have 
to be the executive organs for this integration, after all speak only their 
local dialect and can reliably estimate distances roughly up to the range 


of a heavy mortar .. . 


But flyers are a different crowd! They think in flying minutes, each 
one of which today corresponds to a distance of 10 miles. Their interests 
are international, they often speak several languages, they are more open- 
minded than the infantry which is chained to the ground. Their acquaint- 
ance with their European neighbours does not merely date from the occu- 
pation years. And above all... their arm has existed only since 1914 


(optimistically speaking) and does not “suffer” from any tradition. 


**.. There is scarcely a European country that is more than about 300 miles wide, and 
that cannot therefore be flown over within 30 minutes.’’ The arrows show distances 
(300 miles to the dividing bar, 600 miles to the point). 
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Technically speaking, integration of air defence—radar network, day, 
night and all-weather fighters, anti-aircraft units—throughout Europe is 


the only possible solution. 
* 


In the autumn of 1953 an article by a former German Anti-Aircraft 
General arrived on the Editor's table. General Wolfgang Pickert named 
his article “ Air Defence by a European Air Force or by National Forces?” 
Its publication at that time, despite the sound ideas it contained, would 


have served no useful purpose. Pickert wrote: 


“... In aerial warfare the attacker enjoys much greater advantages than 
in land or sea warfare, since he is free to choose his direction of approach, 
altitude, target and exact time of his operations. The defence, on the other 
hand, must be ready to meet the attacker at any time and from any direc- 
tion. A decisive point here is that speeds have constantly increased since 
the end of the war. Transonic and supersonic speeds have made Europe 
smaller and smaller and raised serious problems for air defence. Individual 
European countries can today be flown over in such a short time that 
effective defence is possible only if the whole European area is used. 
Within this area, however, uniform organization and command of air 
defence is essential: a single aircraft warning service with modern radar 
equipment, to detect approaching raiders from a long distance, and to 
pass on their altitude, direction and speed to a command centre. 

“Only reports of this kind can provide an overall picture for a European 
air defence command. The faster the enemy flies, the faster must infor- 
mation on the air situation be obtained. 

“This is the only way to make use of the fighter, still the most impor- 
tant defence weapon ... Constant reports must be received to enable the 
raiders’ position to be plotted on the operations table and the fighters to 
be radio-guided to their targets. When the fighters come within range of 
the aircraft reporting and anti-aircraft radar they can be distinguished 
from the enemy only by a reliable IFF system (identification friend or 
foe), since weather conditions or operating altitudes now make it impos- 
sible to identify either defenders or attackers optically . . . 

“Without uniformity of planning, there would be the risk of three 
unsuccessful operations at any point in the European area: the defence 
fighters could take off too soon, thus wasting precious fuel; they could 
take off in the wrong place, because of a sudden change in the raiders’ 
direction of flight; or they could take off too late, for example if the 
enemy made a sudden switch and unexpectedly flew into a neighbouring 
air defence area. To take off too late would be the worst case . . .” 


Pickert’s arguments lead him to the conclusion that effective European 
air defence upon a national basis has become quite impossible. There is 
scarcely one European country more than about 300 miles wide and that 
cannot therefore be flown over within 30 minutes. 


* 


E.D.C. finally broke down at the end of August 1954, and in September 
the general search is for something to replace it. In 1949 N.A.T.O. was 
created with 14 articles, and in 1952 the West tried to supplement it with 
E.D.C.—and its 132 articles. In 1952 it was considered out of the question 
that the West German Federal Republic could be accepted into N.A.T.O. 
Since then a great deal of water has flown down the European rivers to 
the sea... The problem remains the same one. But in spite, or perhaps 
because, of the French Parliament's decision of August 29th this year, the 
solution may be nearer than ever, not merely for ideological reasons, but 
probably largely because it has been realized that air defence can be effec- 
tive only if organized on an all-Europe level. 








PROGRESS 
IN PICTURES 


A sea monster devouring its prey? The whole nose portion of the 
Convair R3Y-2 Tradewind long-range transport flying boat, designed 
primarily for assault operations, opens up for loading purposes. The Trade- 
wind can carry 103 fully equipped troops, four 155-mm howitzers, three 
2'/2-ton trucks, light tanks or other equipment for the effective support of 


amphibian landing operations. If required, the R3Y-2 can also be used as 


an ambulance aircraft, when it can accommodate 92 stretcher cases and 12 


attendants.—Power plant consists of four Allison T-40 turboprops with a 


total power of approx. 22,000 h.p. A total of 24 tons of payload can be 


carried. 


U.S. Air Force and Lockheed Aircraft 
Corp. have jointly announced that flight trials of 
the Lockheed YC-130 transport, fitted with four 
Allison T-56 turboprops of 3,750 h.p. each, have 
begun. The aircraft took off, with Test Pilot 


Stanley Beltz at the controls, from Lockheed’s 


airfield at Burbank, California, and flew to 
Edwards Air Force Base, Calif., for further 
testing. Take-off time for the first flight was 
strikingly short, slightly less than 12 seconds. 
However, the aircraft probably carried very little 


load on this maiden flight. Two prototypes of 


the YC-130 are being built at Lockheed’s Bur- 
bank plant, but quantity production will take 
place at the Marietta, Georgia, plant—Span 
132 ft, length 95 ft, height 38 ft, payload 


between 12 and 20 tons according to mission. 











The heavily armed Martin B-57B, a ver- 
sion of the British Canberra built by The 
Glenn L. Martin Co., is being produced in large 
numbers, alongside the earlier B-57A, for the 


USS. Air Force. 





Grumman Aircraft Engineering Corp. has received an order from 
the U.S. Navy, value $40,000,000, for the construction of six prototypes 


and 39 production models of the new Grumman F9F-9 Tiger carrier-based 


fighter. The first prototype of this fighter, fitted with a Wright J-65 


turbojet delivering 7,800 Ibs. thrust, recently exceeded the speed of sound 


in level flight, without reheat. Initially all Tigers will be fitted with J-65 


engines, but later versions may get the General Electric J-73 of 9,500 Ibs. 


take-off static thrust.—A special feature of the Tiger is its folding wing, 


which is operated by hand, to simplify equipment. The F9F-9 has been 


developed to meet a U.S. Navy Bureau of Aeronautics specification for a 


“lightweight fighter.” 


Task of the B-57B will be night armed recon- 
naissance and low-level attacks on targets far in 
the enemy's rear. For this purpose the machine 
can carry a wide variety of weapons. For 
example, pictures on this page show four napalm 


containers and eight 5-inch rocket projectiles. 


Eight 5-inch machine guns in the wing leading 
edge and bombs in the fuselage belly complete 
the military load—Power plant comprises two 
Wright J-65 turbojets of 7,200+ Ibs. take-off 
static thrust each, which give the B-57B a maxi- 


mum speed of at least 600 m.p.h. 











AVIATION POLITICS 


@ South African Transport Minister visits Europe 


An air transport agreement signed in Berne by 
South African Transport Minister Sauer and head 
of the Federal Political Department Petitpierre 
authorizes Swissair to open a passenger service to 
South Africa. On leaving Switzerland, Transport 
Minister Sauer went on to Bonn, where he had 
talks with German Federal Transport Minister 
Seebohm. This may suggest that the Deutsche Luft- 
hansa is also planning an agreement with South 
African Airways. 


@ New Defence Minister for Brazil 

Henrique Batista Teixeira has been appointed 
Defence Minister in Brazil, in succession to General 
Zenoboi da Costa. 


@ Civil Defence Institute for West Germany 

A Civil Defence Institute has been formed in 
West Germany, initially to cover 70 cities and 
230,000 personnel. Provisional headquarters are in 
Bad Godesberg, where work has already begun. 


AIR TRANSPORTATION 


@ Storm warning radar for commercial aircraft 


Pan American Grace Airways and United Air 
Lines are to fit their long-range aircraft with storm 
warning radar in 1955 and 1956. While Panagra has 
ordered a new lighter version of the Bendix RDR-1 


* Extracts from Interavia Air Letter, daily international 
news letter in English, French and German. All rights 
reserved. 


equipment, such as has been in use with the U.S. 
Air Force for several years. U.A.L. has placed a 
$ 4,000,000 contract with the Radio Corporation of 
America for their C-band radar, to be delivered 
during the first half of 1956. 


@ Sabena: one year of international helicopter 

services 

On September ist, 1954 Sabena celebrated the 
first anniversary of the opening of their international 
helicopter services. With a fleet of four Sikorsky 
$-55s a total of 3,500 scheduled flights were made 
during this first year, between Belgium, Holland 
and West Germany, and 18,000 passengers were 
carried. Schedules were completed with a regu- 
larity of 83%. 


@ New cross-Channel ferry company 

Air Charter Ltd. opened a car ferry service 
across the Channel, between Southend and Calais 
(flying time 28 minutes) on September 1st, 1954. 
Air Charter is the second company, after Silver 
City Airways, to run such services. Its Bristol 
Freighter will initially fly the route four times a 
day.—At the end of August Silver City Airways 
made the first Sikorsky S-51 helicopter flight between 
Lympne and Calais (42 miles), in preparation for a 
regular helicopter service to be introduced on April 
Ist, 1955. 


SERVICE AVIATION 


@ Helicopter equipment programme for British 
forces 
So far only the Bristol 173 has been purchased 
under the helicopter programme for the British 
armed forces, though other types are expected to 


Air Chief Marshal Sir Basil Embry, Commander, Allied Air Forces, Central Europe, on a visit to the Commander of 
the French Ist Tactical Air Command (C.A.T.A.C.) and the French Air Forces in Germany, Brigadier General Norbert 
L. Bisson, at the latter’s headquarters at Lahr. First row, left to right: General N. L. Bisson, Air Chief Marshal Sir 
Basil Embry, Major General R. Lee (Commander, U.S. 12th Air Force and 4th Allied Tactical Air Force). 
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What's in the Air? * 


be announced shortly. Further developments will 
include a large vehicle-carrying assault helicopter 
and lighter rotary-wing aircraft for gun spotting 
and communications duties. 


@ New R.A.F. training scheme a success 


The Royal Air Force, which revised its training 
procedure in October 1953, has now been able to 
assess first results of the new system. Training 
stages have been reduced from three to two and 
the number of different aircraft types from seven to 
two. The new system has already simplified the 
selection of suitable jet pilots and reduced the 
number of accidents. Though wastage during the 
first stage has risen to 26%, that in the jet training 
school has fallen correspondingly. The number of 
candidates rejected by the operational commands has 
fallen to less than 2%. The two aircraft types used 
for training are the piston-engined Percival Provost 
and the jet-powered de Havilland 115 Vampire 
Trainer. Another feature of the new system is that 
all R.A.F. pilots must pass out on single-engined 
jets, before they can be admitted to any operational 
command, even Transport or Coastal Command. 


@ Japan's tactical air units 


The Japanese Self-Defence Board has made plans 
for the creation of a tactical air force by October 
1955. Two or three fighter squadrons (of 25 air- 
craft each) are to be formed, using 70 Republic 
F-84 Thunderjets provided by the United States. 
A transport squadron is also planned for the 
carriage of airborne troops. 


INDUSTRY 


@ Fokker F.27 to be built in United States 


Royal Dutch Aircraft Works Fokker have signed 
an agreement with Fairchild Engine & Airplane 
Corporation, Hagerstown, Maryland, for joint 
production of a propeller turbine version of the 
Fokker F.27 Friendship medium-haul transport. 
The agreement gives Fairchild the licence for the 
F.27 in the United States and sales rights to the air- 
craft in North, Central and South America, with 
the exception of Brazil, where Fokker have their 
own plant. The first F.27 built by Fairchild will be 
completed in 1956, while flight testing of the first 
two Dutch prototypes is scheduled for the spring 
of 1955. The American F.27 will have Rolls-Royce 
Dart propeller turbines, which Fairchild will draw 
from Westinghouse Electric Corporation, Phila- 
delphia. The latter firm already holds British 
licence rights. 


@ Major contract for Douglas Skyhawk? 


Douglas Aircraft Co. is to spend $ 1,500,000 
on the rapid erection of an assembly plant for the 
A4D Skyhawk lightweight U.S. Navy fighter, near 
Los Angeles International Airport. This announce- 
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Cessna CH-1 with 260 h.p. engine. The helicopter is at present undergoing C.A.A. certification tests. 


ment is the first indication that Douglas has already 
received a handsome order for the new jet fighter. 
The assembly plant will begin work on November 
15th and employ about 1,000 workers. 


e@ U.S. makes 1,000 military aircraft a month 


According to a statement by Admiral Dewitt 
C. Ramsey, President of the Aircraft Industries 
Association of America, the American 
industry is now turning out between 900 and 1,000 
military aircraft a month. This production rate 
will gradually fall from 1955 onwards, and by 1957 
will have reached the level required for normal 
fleet renewals of a 137-wing Air Force, and the 
U.S. Navy units. In the event of major international 


aircraft 


tension production could immediately be increased. 


FLYING EQUIPMENT 


@ First models of the new L-1049G version of the 
Lockheed Super Constellation will be ready for 
delivery early in 1955. The L-1049G will have in- 
creased range and greater weight, with improved 
sound-proofing. will be increased by 
850 miles with 600-gallon auxiliary tanks at the 
wing tips. Max. range for a total fuel capacity of 
7,750 U.S. gals. of fue) will be 4,620 miles (with 
usual reserves); gross weight 135,400 lbs., max. 
permissible landing weight 113,000 lbs. 


Range 


e@ According to semi-official statements, the French 
firm of Avions Marcel Dassault is working on the 
development of several fighter prototypes, including 
the MD. XXB, MD. XXN and MD.550. 


@ Ground runs by the rocket engines fitted in 
SNCA du Sud-Ouest’s SO. 9000 Trident have now 
been completed. The 7rident has already made a 
number of taxi tests and is now to resume flight 
trials. So far this aircraft has flown only with its 
two turbojet engines, without rocket engines. 


e@ After a long interval—for the installation of 


radar equipment in the nose of the SO.4050 \an- 
tour 01 and of SNECMA-ATAR 101-D turbojets 
in the autour 02—flight testing of these two proto- 
types has been resumed. 


@ President Wallace of Cessna Aircraft Co., 
Wichita, Kansas has announced first details of the 
four-engined Cessna 620 executive and touring 
aircraft now under development: four 325 h.p. 
Continental GSO-526 engines; cabin accommo- 
dation for eight to ten persons; crew of two; 
operating altitude more than 18,000 ft. (the aircraft 


has pressure cabin!); max. speed about 250 m.p.h. 


@ Convertawings Quadrotor Model A, a four-rotor 
experimental aircraft built by Convertawings Inc., 
of Zahn’s Airport, Long Island, has begun tied- 


down tests. 


@A first Be// HSL-1 helicopter has been taken 
over by the U.S. Navy. This tandem-rotor heli- 
copter (two Pratt & Whitney R-2800s) is designed 
primarily for anti-submarine duties. 

that its 


announces 


@ Lockheed Corp. 
XFV-1 vertical rising Navy fighter has been given 


Aircraft 
the additional name of Sa/mon. 

@ The Lockheed X F-104 fighter prototype has been 
fitted with a Wright J-75 turbojet with reheat, so 
that it should now have speeds of up to Mach 1.5, 
Earlier flight tests were made with a ]-65 without 
reheat, delivering a thrust of about 7,500 Ibs. 


POWER PLANT-STRUCTURAL MATERIALS 


@ It is reported from Tokyo that a prototype of the 


JO-1 axial-compressor turbojet engine, built by 
Japan Jet Engine Co. (Omija Fuji Kogyo K.K.), 


has been completed and demonstrated to wider 
circles for the first time. The engine has an eight- 
stage axial compressor, eight combustion chambers 
and a single-stage turbine, and delivers a take-off 
static thrust of 2,200 Ibs. at sea level; dry weight 
990 lbs. 


@ Rolls-Royce RA.28, a new version of the Avon 
axial-compressor turbojet, has a_ take-off static 
thrust of 10,000 Ibs. 


@ The Lycoming Division of Avco Manufacturing Corp. 
is to develop a new turbine engine for the U.S. Air 
Force. Lycoming joined the ranks of gas turbine 
manufacturers with the low-power T-53 turboprop. 


@ Pratt & Whitney Aircraft, East Hartford, Conn., 
has published details of a new heat-resistant alloy 
based on nickel, known under the name of Wasp- 
alloy (composition more than 50% nickel with 
admixture of chromium, cobalt, molybdenum and 
small amounts of titanium and aluminium). Wasp- 
alloy can be forged and machined. Growth of 
grain sizes is restricted during forging, and as a 
result a more uniform grain structure can be 
obtained than with alloys previously used in turbine 
blade manufacture. Use of Waspalloy in the Pratt 
& Whitney J-48 gave a 10% higher thrust, due to 
the higher temperatures possible. 


McDonnell wind tunnel, recently put into operation at Lambert Field. Purpose: measurements on rocket and aircraft models at low speeds of flow, and experiments with 


rotary-wing aircraft. 











I.A.T.A. Bulletin No. 19 


“Figaro, Figaro...” 


The reader is reminded of the touchingly comical plaint by the Barber 
of Seville—Figaro’s melodious grievance against his co-citizens’ never- 
ending demands on him—when he leafs through the latest I.A.T.A. Bulle- 
tin, the 19th semi-annual report just published. There is no problem for 
which world air transport does not expect I.A.T.A. to find a patent 
solution. 

Even the Association’s normal tasks—regulating fares, standardizing 
air law, watching technical development, cooperating with I.C.A.O., keep- 
ing a check on travel agencies, working for facilitations in air transport 
etc.—would be quite enough to keep the men of I.A.T.A. busy. But on 
closer inspection, I.A.T.A. seems to be expected to perform miracles. If it 
were to try and give its members full satisfaction, it would have to deal 
with at least the following problems: make currencies freely convertible; 
do away with customs and police checks at one blow; know why babies 
get air-sick and how to avoid it; get Malenkov to pull up the Iron Curtain, 
the Arabs to permit Israeli transit traffic, McCarthy to withdraw his 
questionnaires ... and St. Peter to arrange for better weather during the 
high season. 

* 

Intelligently edited and illustrated with instructive pictures and tables, 
Bulletin No. 19 gives a graphic impression of air transport development 
and I.A.T.A. activity during the past six months. It provides, so to speak, 
the background for the remarks with which Sir William P. Hildred, 
1.A.T.A.’s Director General, opened the Tenth Annual General Meeting in 
Paris on September 13th, 1954. 


Governments squeezing aw transport 


The central theme in Hildred’s opening speech and in the I.A.T.A. 
Bulletin is serious concern about air transport’s immediate economic 
future. The excess of operating receipts over expenditure fell from 6 °/o 
in 1951 to 3.6 % in 1952 and is estimated as only 1.1 % for 1953. “The 
actual situation,” stated Hildred, “is even worse than may appear from 
these figures.” 

Why this dwindling in profits? Because governments have heaped 
unreasonable taxes upon airlines, because, in Hildred’s words, they want 
to “have their cake and eat it too.” 

In his article “Airlines are Taxpayers, Too” in the Bulletin, Harold E. 
Shenton, I.A.T.A.’s Economics and Statistics Officer, has done valuable 
pioneer work. He is the first to have provided a reliable summary of world 
airlines’ total payments (taxes, charges, surcharges on passenger tickets 
etc.) to the financial administrations of the various countries. His calcu- 
lations are based on data supplied by 38 members of I.A.T.A. whose share 
in world air transport (excluding China and the U.S.S.R.) is 57 °/o, and 
on investigations by the Air Transport Association of America. 

Shenton arrives at the following figures: in 1953 operating revenues 
for scheduled air transport amounted to $2,493,000,000. Of this total, 
$110,000,000 was accounted for by transportation taxes, which are simply 
collected by the airlines for governments. Altogether airlines paid 
$321,000,000 in taxes and charges. In other words taxation and govern- 
ment charges took 13 °7/o, compared with only 1.1 °%/o net profit 
($27,000,000). A serious discrepancy, but also an extremely interesting 
discovery, which should silence some of air transport’s most stubborn 
Critics. 

There are those who declaim against government subsidies for air trans- 
port. Airlines are regarded as alms-takers, and accused of being a load on 
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the tax-payer. These critics overlook the fact that taxation weighs much 
more heavily on the airlines than government subsidies, of which Hildred 
says: “Whatever the amounts of subsidy may be, it is doubtful whether 
they compensate the airlines for those operations which may not be eco- 
nomic, but which must be carried out as a matter of public policy.” 

Hildred concludes: “Scheduled air transport is a vital public service 
which will go on functioning, regardless of whether it is soundly or ade- 
quately financed, for the simple reason that society as we know it today 
cannot get on without it—If the airlines are allowed to run into the 
ground financially, it is governments who will sooner or later have to pick 
up the pieces, and they will be very expensive pieces indeed.” 


Red tape also costs millions ... 


If these basic financial considerations are immediately followed by 
discussion of the less important question of facilitations, of the fight 
against bureaucracy, this is because red tape costs air transport and its 
passengers a mass of money . . . and, worse still, a heap of time. 

John A. Paine, Superintendant of Facilitation to Pan American World 
Airways and Chairman of 1.A.T.A.’s Facilitations Group, parades in the 
Bulletin a number of far from gratifying examples and figures. For 
instance: “... While it takes only five days and $1,347.85 to make a 
round-the-world journey, it requires an aggregate of 108 days—or a mini- 
mum of six weeks—to obtain the papers and documents required ... 
The fees and charges for these papers amount to $127.50, and other taxes 
and fees which the traveller must pay en route cost $20.25. Red tape thus 
adds $147.75, or an additional 11 %, to the price of a ticket. Certainly, 
many cannot face the thought of getting the papers and others may not 
be able to scrape up that last $150.” 

Sir William Hildred, however, commented laconically: “Every govern- 
ment is, of course, in favour of facilitation, just as they are all in favour of 
peace and an equitable balance between rain and sunshine. Human nature 
being what it is, I could only wish that governments loved the abstract 
idea of facilitation a little less and hated red tape a little more.” 


Twelve thousand travel agencies to be checked... 


In his contribution “The Agency Section,” Vladimir de Boursac, Secre- 
tary, I.A.T.A. Traffic Conference 2, describes the tremendous amount of 
work involved in checking, authorizing and constant supervision of the 
12,000 travel agencies recognized by I.A.T.A. The list of these agencies 
fills five thick volumes, which take up a full two feet in width on the 
shelf. For the eight countries covered by I.A.T.A. Traffic Conference No. 2 
alone (there are three Traffic Conferences), the necessary information 
(name, address, authorization date, terms of concession, branches) cover 
622 pages with 30,000 items. There are 45 agency investigation boards 
whose task is to keep these lists up to date and to see that airlines and 
passengers can be sure of the reliability of I.A.T.A. agencies ... through 
whose hands roughly one third of the airlines’ operating revenues flow. 


It is not possible to do justice to the contents of the 19th Bulletin on 
a single page, and still less to the work of I.A.T.A. “The Dilemma of an 
Expanding Science” is the title of Sir William Hildred’s own contribution 
to the Bulletin, in which he laments that “the more we learn about our 
world, the harder it is to apply our knowledge to the practical service of 
mankind.” I.A.T.A.’s ultimate task is to know and to do everything, even 
beyond the dreams of many a practical man in air transport. 
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A preliminary report 


The Tenth Annual General Meeting of the 
International Air Transport Association was 
inaugurated on schedule at the Palais de La 
Rochefoucauld in Paris at 11 o’clock a.m. 
on Monday, September 13th. 

At the long executive table, twenty mem- 
bers of the I.A.T.A. Executive Committee 
were seated. Facing it is the auditorium of 
about 250 delegates from the airlines of 
40 countries. The Marseillaise is struck up, 
the Presidential group enters the hall: the 
retiring President of I.A.T.A., Trans Canada 
Air Lines’ Gordon R. McGregor; M. Chaban- 
Delmas, France’s Minister of Public Works, 
Transport and Travel, youthful, energetic, 
38 years old, representing the French Gov- 
ernment ; M. Max Hymans, of Air France ; 
Sir William P. Hildred, Director-General of 
I.A.T.A.; M. Henri Ziegler, Chief of the 
Minister’s Cabinet, former Managing Director 
of Air France ; finally, the Presidents of the 
other French host airlines, Aigle Azur, T.A.I., 
U.A.T. and Air Algérie. 

The Meeting is opened by Gordon Mc- 
Gregor, outgoing President, who pays special 
homage to the late Dr. Albert Plesman, 
President-Founder of K.L.M.-Royal Dutch 
Airlines and one of the architects of I.A.T.A. 
M. Max Hymans thereupon takes office as 
President of the world airline organization 
for the coming twelve months. 

M. Chaban-Delmas, in welcoming the 
delegates, praises the development of air 
transport, but warns against the increasing 
technical and economic difficulties confront- 
ing it. 

In his inaugural speech upon taking office, 
M. Max Hymans evokes the problems of air 
transport since 1944, year of the convocation 
of the Chicago Conference, and stresses the 
role played by I.A.T.A. in air transport 
developments. He makes an appeal in favour 
of the facilitation campaign. “ The traveller 


The opening session of |.A.T.A.'s Tenth Annual General Meeting at the Palais de La 
Rochefoucauld in Paris on September 13th. M. Max Hymans, of Air France, new President 
of the Association, delivers his inaugural speech. At right, Gordon R. McGregor, of Trans 
Canada Air Lines, outgoing President ; at left, M. Chaban-Delmas, France’s Minister of 
Public Works and Transport, and Sir William P. Hildred, |.A.T.A. Director-General. At 


the long table the 1.A.T.A. Executive Committee. 


I.A.T.A.’s Tenth Annual General Meeting 


who takes several airlines and crosses in- 
numerable frontiers on the same journey, 
finds it quite natural that he should obtain 
his tickets at a travel agency without the 
slightest delay and by paying in his own 
currency. It is only when running after the 
necessary visas and vaccinations that he will 
say to himself: ‘ the tickets may cost more 
but they are easier to get’”. ... The facility 
to pay for tickets in his own currency, the 
new I.A.T.A. President said, is due to the 
work of I.A.T.A. Simplicity and fair-play, 
he states, is the motto of the I.A.T.A. 
airlines. 

Like his predecessor, Gordon R. McGregor, 
M. Hymans pays homage to Dr. Plesman, 
pleading for further collaboration towards the 
development of the air transport industry 
and stating that “ in so doing we shall honour 
the memory of Dr. Albert Plesman... who 
devoted his whole life to the proposition that 
‘the air space binds together all peoples ’ ” 

Now it is the turn of Sir William P. Hildred, 
Director-General of I.A.T.A., who gives his 
annual appraisal of the world air transport 
picture. 

The world’s airlines, he says, are collec- 
tively experiencing an economic shock wave 
and, despite increasing business, their finan- 
cial situation is deteriorating. “ Each night 
they lose the little margin they gain during 
the day over the cost of operation and the 
demands of the tax collector.” The margin 
between airline costs and revenues “has 
steadily narrowed down until it is, in many 
cases, non-existent. One can foresee no 
miracles, technical or otherwise, in the near 
future which can be expected to change this 
balance.” 

How can the present precarious situation 
of the airlines be improved? By intensive 
internal streamlining of the carriers’ own 
commercial and administrative systems, by 
better cooperation, improving and expanding 
of air cargo transport, by preparing to- 


LA.T.A. President. 


morrow’s helicopter services. Here again, by 
simplification of paper work, abolition or 
reduction of the mountains of papers and 
documents still required by governments. 
Reduction of red tape could save millions of 
dollars. 

Sir William reminds his listeners of the 
celebration this year of the 700th Anniver- 
sary of Marco Polo’s birth, because the 
Venetian traveller “is the first great tourist 
of modern history and the prototype of all 
who have followed him. He is a reminder that 
the airlines’ fortunes are bound up with the 
tourist. The air carriers have transported 
many millions of him in the past year, and it 
is their devoutest wish that his tribe may 
increase. They hope that his opportunities 
may increase, and with the increasing con- 
vertibility of important European currencies 
there is a happy prospect that the modern 
Marco Polos of Venice and the rest of 
Europe will have an opportunity with their 
American cousins to tour as they like.” 


* 


During the meeting it was announced that 
a 70th member had joined the Association, 
Italy’s Alitalia. 

On the days following the inaugural session, 
the Meeting’s work proceeded smoothly. The 
various Committees submitted their reports 
on successive days: the Executive Commit- 
tee, the Finance, Legal, Technical end Traffic 
Advisory Committees. Details will follow in 
Interavia’s November issue. 

* 

I.A.T.A.’s Tenth Annual General Meeting 
came to a close at 12:00 o’clock on Friday, 
September 17th. At the final session Juan 
Terry Trippe, President of Pan American 
World Airways, was unanimously elected 
President of I.A.T.A. for the year 1955-56. 
In accordance with tradition, I.A.T.A.’s 
Eleventh Annual General Meeting will there- 
fore take place next year in New York. 


1.A.T.A. personalities : Centre, with glasses : M. Max Hymans, President of Air France 
and |.A.T.A. President for 1954-55 ; left of him, Mr. Henri Ziegler, former Air France Presi- 
dent and now Chief of Cabinet to the Minister of Public Works and Transport ; further 
to left, the Minister, M. Chaban-Delmas ; far left, Sir William P. Hildred, 1.A.T.A. Director- 
General ; far right, Gordon R. McGregor, President of Trans Canada Air Lines, outgoing 
























































THE DE HAVILLAND AIRCRAFT CO., LTD. showed 
transport (four R.-R. Avon RA. 16s) for 58/76 passengers. 


This year’s (15th) Flying Display and 
Exhibition organized by the Society of 
British Aircraft Constructors at Farnborough 
from September 6th to 12th, produced a total 
of 63 powered aircraft types. Of these, 21 
were piston-engined, another eight had pro- 
peller turbines, and the remaining 34 were 
jet-powered. More than two thirds of these 
aircraft were demonstrated in flight, the rest, 
all well-known models, formed the nucleus 
of the Static Show. 

Compared with earlier years, the number of 
new types—ten in all—was relatively small. 
The British say this is because the aircraft 


industry is turning its efforts primarily 
towards quantity production. Output of 
English Electric Canberra light bombers, 


armed reconnaissance and ground attack 
aircraft is considerable for example, and pro- 
duction of a substantial number of Hawker 
Hunters is in preparation. Other familiar 
military types—Meteor night fighter (11 and 
14), Sea Hawk, Javelin, Gannet, Valiant B.1, 
Seamew—are at least in small-scale pro- 
duction, as are also the Viscount, Britannia, 
Freighter, Heron and Beaver 2 commercial 
types. The ten “ newcomers” to Farnborough 
were the following : 


* Folland Midge: Prototype of the Gnat 
lightweight jet fighter, at present fitted with 
an Armstrong Siddeley Viper ASV.5 of 
1,640 Ibs. thrust (later to have a Bristol 
Orpheus of 5,000 lbs. thrust). Span of the 
one-piece wing 20 ft. 8 ins. ; overall length 
28 ft. 9 ins. ; height 8 ft. 9 ins. ; wing sweep 
40 degrees ; aspect ratio 3.3; undercarriage 
track 5 ft. 1 in. ; all-flying tail ; lightweight 
ejector seat. Additional features (in the 
Gnat): power-boosted ailerons, pressure 
cabin, VHF and DME equipment, two 30-mm 
cannon, 500-lb. H.E. bombs, napalm con- 
tainers or 3-inch rocket projectiles, possibility 
of auxiliary fuel tanks at wing tips. The 


GLOSTER AIRCRAFT CO. LTD. was represented—with a formation of five Javelin 
two-seater twin-jet all-weather interceptors. 


the prototype Comet 3 jet 


Midge, which is said to have flown at a level 
speed of 460 knots and to be capable of 
reaching Mach 1+ in a dive, aroused parti- 
cular interest among representatives of 
N.A.T.O. air forces and official guests from 
Germany. Admittedly take-off with the low- 
power Viper was breathtakingly long, but the 
Orpheus, three times as powerful, will doubt- 
less improve this situation. Landing run— 
also very long—is to be reduced by means of 
a brake parachute. With the Orpheus a 
ceiling of 50,000 ft. and a substantially higher 
level speed (around Mach 1?) are expected. 
With a gross weight of about 6,000 lbs., total 
endurance (at combat altitude, without 
auxiliary tanks) is to be more than one hour. 
Even the low-powered prototype (gross 
weight approx. 4,500 Ibs.) demonstrated that 
a modern high performance day fighter can 
be made with only one third the weight—and 
cost—of a standard type. 

* Hawker Hunter Mark 6: Day fighter with 
latest-model Rolls-Royce Avon (RA.26 with 
canular combustion chamber?) of at least 
10,000 Ibs. thrust. Piloted by Neville Duke, 
the green Mark 6 made high-speed runs on 
several days (including a particularly im- 
pressive flight in the bad weather of Septem- 
ber 6th) and supersonic dives, taking off and 
landing at a nearby airfield. 

* Vickers-Supermarine 525; Twin-jet sharply 
swept single-seat Navy fighter (experimental 
type) with Rolls-Royce Avons, developed 
from the straight-winged 508 prototype and 
regarded as the precursor of a fast long-range 
fighter for the Fleet Air Arm. 

* English Electric Canberra B.8: Twin-jet 
long-range night intruder with fixed guns, 
which can also be used as a day bomber and 
armed reconnaissance aircraft. Power plant : 
two Rolls-Royce Avon RA.7s of 7,500 lbs. 
thrust. A striking feature in this type is the 
large bubble canopy over the pilot’s cockpit 
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(with ejector seat) which has been moved 
slightly to port, and the glassed-in position 
for the navigator-bombardier in the fuselage 
nose. 

* Fairey Gannet T.Mk.2: Two-or-three-seat 
trainer version of the well-known anti- 
submarine aircraft, with Armstrong Siddeley 
Double Mamba propeller turbine (3,000 h.p.), 
dual controls, folding wing. 

* Hunting Percival Jet Provost T.1: Two-seat 
jet trainer with Armstrong-Siddeley Viper 5 
of 1,740 lbs. thrust, derived from the Provost 
7.7 piston-engined trainer; in production 
for the R.A.F. 

* Short SB.4 Sherpa: Single-seat experi- 
mental aircraft (to test the “ aero-isoclinic ” 
wing) with two Blackburn-Turboméca Palas 
turbojets of 360 lbs. thrust each. Span 38 ft., 
length 31 ft. 3.3 ins., height 9 ft. 1.12 ins. 

* Fairey FD.1: Single-seat delta-wing ex- 
perimental aircraft with Rolls-Royce Der- 
went, which was on show in public for the 
first time, although it made its first flight on 
March 10th, 1951. Britain’s smallest piloted 
delta-wing aircraft, with a span of 19 ft. 
6.5 ins.; length 26 ft. 3 ins. Despite the 
brake parachute—actually very small—the 
landing run was unusually long. 

* De Havilland Comet 3: Jet-powered com- 
mercial transport for 58/76 passengers, with 
four Rolls-Royce Avon RA.16s of 9,000 Ibs. 
thrust each. Wing area remains the same 
(span 115 ft.), though the fuselage has been 
lengthened to 111 ft. 6 ins. (Comet 2: 96 ft.). 
One striking feature is that the axis of the two 
inner jet pipes has been shifted outwards to a 
marked degree. Official reason: to reduce 
noise in the rear of the cabin. At the same 
time, however, this will greatly reduce stress 
on the fuselage walls from the jet streams. 
The cabin, divided into two by a central 
bulkhead, is luxuriously finished in blue-grey 
for first-class accommodation (for 58 passen- 


HUNTING PERCIVAL AIRCRAFT LTD. was present with—amongst others—the Jet 
Provost T.1 two-seater jet trainer. 
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VICKERS-ARMSTRONGS LTD. (Supermarine Division) : 
experimental single-seater twin-jet naval fighter, Type 525 


gers) ; the pilot’s cockpit seems to differ little 
from earlier versions. 

* Bristol Britannia Mark 100: First pro- 
duction aircraft (for B.O.A.C.) with four 
Bristol Proteus 705 propeller turbines of 
3,780 e.s.h.p., equipped for 92 tourist-class 
passengers. 

Officially released dimensions, weights and 
performance figures for the Hunter, Super- 
marine 525, Canberra 8, Gannet, Jet Provost 
and Comet 3 were listed in the last 
(p. 602, etc.). Unfortunately the two most 
interesting new designs of recent months were 
absent from the Display, officially so as not 
to interrupt their tests; these are the 
English Electric P.1 (see No. 9, 1954, p. 589) 
and Rolls-Royce’s new wingless vertical take- 
off experimental type. (The latter, a manned 
“flying bedstead” approx. 25 ft. in length 
and 3 % tons in weight, and fitted with two 
Rolls-Royce Nenes, takes off and lands 
vertically and moves horizontally in all 
directions, using the divertable jet stream 
of not more than 4 \% tons thrust; it has 
reportedly already risen to an altitude of 
25 ft.). 
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Among the engines exhibited or demonstrated 

at Farnborough special mention should be made 
of five new designs: the Napier Eland and 
Oryx, the Rolls-Royce Soar and Avon RA.26 
and the Bristol Proteus 705. 
* Napier Eland: This propeller turbine of 
3,000 e.s.h.p. at 12,500 r.p.m. (with 10-stage 
axial compressor, six combustion chambers 
and three-stage turbine), was exhibited in 
last year’s static show, but demonstrated in 
flight this year in a Vickers Varsity : Rotol 
four-blade propeller with hydraulic pitch 
control; engine diameter 36 ins.; length 
105 ins. ; weight (with starter and governor) 
only 1,575 lbs. 


FOLLAND AIRCRAFT, LTD.: the Midge, prototype of a lightweight jet fighter, compared with an Avro Lancaster. 


* Napier Oryx: Turbo gas generator of 750 
gas horse power, to produce hot compressed 
air for the jet nozzles of jet-powered heli- 
copters. Although no data other than those 
published in the last issue (p. 626) were 
released, it was clear that the gas turbine in 
the Oryx drives two axial compressors: a 
forward compressor delivers compressed air 
in the ordinary way to the engine’s five 
combustion chambers ; 
behind the turbine supplies compressed fresh 
air. The latter is mixed via a two-way valve 
controlled by the pilot, with the hot exhaust 
from the turbine (and the forward com- 
pressor), any desired percentage of both gases 
being fed to the rotor nozzles, and the re- 
mainder escaping into the open through the 
jet pipe. The Hunting Percival P.74 10-seat 
helicopter, for example, is to be fitted with 
two Oryx engines side by side. 


a second compressor 


* Rolls-Royce Soar: Light-weight short-life 
engine with axial compressor and annular 
combustion chamber, weighing only 275 lbs. 
but delivering a thrust of 1,810 Ibs. ; dia- 
meter 15.8 ins. ; length 62.75 ins. The life 
of this engine, evidently designed primarily 
for guided missiles, is reported to be about 
four hours, but longer lasting versions will no 
doubt emerge in due course. The Soar was 
shown on Rolls-Royce’s stand and demon- 
strated in flight at the wing tips of a Gloster 
Meteor. With main engines (R.-R. Derwent) 
cut out, the Meteor had no apparent difficulty 
in flying level on its two Soar auxiliaries. 

* Rolls-Royce RA.26: This latest 
version of the Avon to be shown in public 
belongs to the “ 10,000 lbs. thrust class ” and 
has a canular combustion chamber: net dry 
weight 2,780 lbs. ; no other details available. 
* Bristol Proteus 705: First 
version of the propeller turbine with com- 


Avon 


production 


pound compressor which has been under 
development for some years: 3,320 s.h.p. 
plus 1,200 lbs. residual thrust at 12,000 
r.p.m. ; dry weight 2,810 lbs. The Proteus 705 
has so far been fitted in the first production 
Britannia 100 and in an Airspeed Ambassador 
flying test bed; the more powerful Proteus 
755 production model is also under test. 
aa 

Lack of space makes it impossible to 
describe the very numerous and interesting 
products of the British equipment and 
accessory industry in this issue. A detailed 
report—and an account of the flying display 
—will appear next month. 


























































THE ENGLISH ELECTRIC CO., LTD.: Canberra B.8 
long-range night intruder. 


THE BRISTOL AEROPLANE CO.,LTD. : (Engine Division) : 
Proteus-Ambassador flying test bed. 


* 
ROLLS-ROYCE, LTD.: Soar-Meteor flying test bed. 




















D. NAPIER & SON, LTD. : Eland-Varsity flying test bed. 








THE FAIREY AVIATION CO., LTD. : Gannet T.Mk.2 trainer. 





Accessories 
Round-Up 


@ Flight simulator for C-124A 


It is an increasingly common practice to give aircraft crews part of 
their training on electronic flight simulators. The main reason is that 
it costs considerably less to operate such simulators than to train on 
full-scale aircraft. 

The range of Dehmel flight simulators made by the Electronics 
Division of the Curtiss-Wright Corporation, of Wood Ridge, New 
Jersey, includes an all-electronic simulator for the four-engined 
Douglas C-124A Globemaster 2 transport. With this equipment, built 
for the U.S. Air Force, whole crews (pilot, co-pilot, flight engineer and, 
if required, radio operator and navigator) can be trained simul- 
taneously. An exact replica of the C-124A cockpit enables training 
to be carried out down to the last detail, and the most varied emer- 
gencies (fire, mechanical failures of airframe and engines, wing and 
carburetter icing, engine troubles, undercarriage failure, etc.) can be 
simulated from a “ trouble console ”. The instructor can judge from 
the reactions of a crew when they are ready to go on to training in 


real aircraft. 


@ Fuel flow meter 


Etablissements Faure-Herman, of Boulogne- 
Billancourt, have designed an electromag- 
netic fuel flow meter which shows both 


Electronic amplifier. 


Calibrated rotor. 





@ Jet engine starting and test unit 


current consumption and total consumption 
on the same indicator. The instrument 
comprises the following parts : a rotor fitted 
in a standard fuel pipe (.8 in. to 2 in. in 
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diameter) ; a receiver; an amplifier; an 
electrical indicator. The 


system is normally fed with 115 Volt 400 c/s 


distant-reading 


current. Flow is measured by means of a 
magnetic mass on one of the four rotor blades, 
taiteatee. which each time it rotates produces an 
impulse in a magnetic coil fitted in the 
housing. The impulse is amplified and 
passed to the indicator. The periodic 
impulses provide a measure for total con- 
sumption, and their frequency indicates the 
rate of flow. Faure-Herman make several 
versions of this equipment, calibrated for 
flows of up to 580 gallons an hour (.8-in. pipe) 


and up to 6,600 gals./hr (2-in. pipe). 


Motor Generator Corporation, a subsidiary 
of Hobart Brothers, Troy, Ohio, have 
brought out a new unit for starting and 
testing jet engines, known as the Hobart 
Model 925 Aircraft Energizer. It is operated 
by a 25 h.p. electric motor (1,750 r.p.m.)- 
fed with 220/240V, three-phase, 60 cycle 
current—on a common shaft with a direct 
current generator. 

Rated at 500A, 28.5V continuously, the set 
can also supply 700A for three minutes or 
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1,000A for one minute intermittently. Volt- 
age can be varied between 10 and 28.5V. 
The unit is provided with four wheels, a 
trailer shaft and a crane ring to facilitate 
transport. 

The same firm also produces a lightweight 
ground power unit for aircraft for 28.5 
or 14.5V. Rated at 200A continuous duty, 
the unit is recommended for aircraft of the 
Douglas DC-3, Lockheed Lodestar, Beech 18 
etc. class. This unit is driven by an air- 
cooled Wisconsin petrol engine. 
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® Voltabloc batteries with sintered 

electrodes 

Société des Accumulateurs Fixes et de 
Traction S.A. (SAFT), with plant at 
Romainville, Angouléme and Bordeaux, has 
published details of its series of “ Voltabloc ” 
aircraft batteries, a special feature of which 
is their use of sintered cadmium nickel 
electrodes. Other characteristics are their low 








internal resistance and their ability to give 
high discharge currents at low temperatures. 
Voltabloc batteries produce no gases and 
can therefore be fitted in hermetically sealed 
steel containers, so that there is no danger of 
overflow, and no maintenance is required. 
SAFT makes standard batteries from 0.8 
to 125 Ah capacity. The following table lists 
some of the more commonly used models. 


Dimensions 





@ “Wrist watch” radio receiver 


The United States armed forces have 
recently been using a miniature receiver 
which is worn on the wrist like a watch and 
can pick up transmitters within a radius of 
40 miles. Dimensions roughly 2x 1 » 
A dwarf battery the size of a pencil stub 
supplies operating power. Minute crystal 


1, ins. 


transistors act as amplifiers. The aerial is 
carried in the wearer’s sleeve, and head- 
phones are provided for listening. 


Rated Capacity Weight 
Type voltage Ah Ibs. ins. Use 

20.VO- 9 24V 9 20.9 16x 55.5 Air France emergency battery 

10. VO-15 12 V 15 24.7 7.4 X 6.8 x 5.75 Belgian Air Force 
(Stampe & Renard) 

20.VO-15 24V 15 46.3 16.1 8.37.3 STAé type 

20. VO-35 24V 35 79.4 16.1 x 8.3 « 10.6 STAé type E? 

20.VO-35 24V 35 79.4 10 10 x 10.2 U.S. Navy Bureau of 
Aeronautics 

10. VO-52 12 V 52 59.5 11.2 x 8.8 « 9.9 Thunderjet type 
(2 batteries) 

10. VO-80 12 V 80 82.7 15.4 7.2 12.4 DC-6 type (2 batteries) 











@ Ejector seat for supersonic aircraft 


Republic Aviation Corporation, of Farmingdale, Long Island, is 
also working on a light ejector seat, specially designed for use in 
supersonic fighters. Picture shows the various phases of an experi- 
mental ejection. As will be seen, the seat is given a twisting move- 
ment. At the highest point of the trajectory the pilot’s harness is 
automatically released ; the twisting motion makes for particularly 
speedy separation of the pilot from the seat. 


Left to right : shaping a cowling 
on the Fokker-Eckold KF-400 


machine. — General view with 
flywheel. — Detail of a shrinking 
head. — Hand-operated ma- 


chine for thinner sheets. 
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@ Fokker-Eckold metal sheet shaper 


Some time ago the Royal Dutch Aircraft Factories Fokker, of 
Amsterdam-Schiphol, acquired manufacturing and sales rights to a 
metal sheet shaper known as the Fokker-Eckold, which is made in 
both electrically and hand operated models. 

Fokker-Eckold shapers can be used for cold shaping of plates and 
profiles in all industries using sheet metal. Shaping is obtained by 
shrinking or stretching (sheet 0.02 to 0.2 ins. thick), using two metal 
heads, one above the other. The desired shape is obtained by succes- 
sive operations as the sheet is moved along. 

The KF-400 machine, electrically operated, can shape aluminium 
sheet up to 0.2 ins. thick, copper sheet up to 0.12 ins., steel sheet up to 
0.1 ins. and stainless steel sheet up to 0.06 ins. The electric motor 
has a power of 2 h.p. ; up to 300 strokes a minute can be obtained, the 
pressure of the shaping heads being regulated by a foot pedal. The 
equipment supplied with the KF-400 model includes five inter- 
changeable sets of shrinking heads 1.57 ins., 1.97 ins., 2.36 ins., 
3.14 ins. and 3.94 ins. in diameter, a set of stretching heads 2.36 ins. 
in diameter and planishing hammers. 

For small shaping jobs the hand-operated model is used. It can 
work aluminium sheet up to 0.12 ins., copper sheet up to 0.08 ins. 
and steel sheet up to 0.06 ins. thick. 

The larger KF-600 machine now under development will be able 
to handle steel sheet up to 0.16 ins. thick. 
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Shock Waves and Thermal Discontinuities 
in Supersonic Flows 


The introduction of the speed of sound 
into high-speed gas flows and the use of the 


expressions “subsonic flows” and “ super- 
sonic flows” are explained by simple rea- 
soning. 


A body behaves differently in these two 
types of flow. When speeds are supersonic, 
there appear shock waves and expansion 
waves whose physical nature is described. 

The laws of reflection of two-dimensional 
shock waves from solid or gas walls are 
studied with the aid of simple graphs. In 
certain conditions reflection is simple, in 
others there are configurations with three 
shock waves or Mach configurations, which 
produce lines of thermal or contact dis- 
continuity. 

The article is illustrated by photographs 
of shock waves, expansion waves and thermal 
discontinuities taken in the wind tunnel at 
Rhode-St-Genése, near Brussels. It is 
designed to be easy reading for those not 
familiar with the theory of high-speed flows. 


* 


Flows at supersonic speeds have different 
properties from those at subsonic speeds. 

“Shock waves” or surfaces of discon- 
tinuity are encountered, in which the fluid 
undergoes finite variations in pressure, 
speed, etc... and “ thermal discontinuities ” 
which separate flows whose speeds and 
temperature differ by finite quantities. 

Shock waves exist around bodies moving 
at supersonic speeds. They have the property 
of reflecting from any solid walls they 
encounter. In certain conditions, to be 
explained later, the reflection takes the 
simple form of a reflected shock wave ; in 
other cases, Mach configurations arise, which 
produce thermal discontinuities. 

For the sake of simplification, two- 
dimensional flows will be considered, in 
which plane stationary shock waves are 
created, and the laws of reflection of these 
discontinuities from plane surfaces will be 
calculated. 

These supersonic phenomena are _illus- 
trated by photographs taken during tests in 
the Rhode-St-Genése wind tunnel. 


1. Difference of behaviour of a body 
in a subsonic and a supersonic flow 


Fig. 1 shows in diagram form the lines of 
flow formed round the same body of infinite 
width placed in uniform flows at subsonic 
and supersonic speeds respectively. 

At subsonic speeds the fluid particles are 
warned of the presence of the obstacle long 
before they reach it and are progressively 
diverted to by-pass the body, giving the 
lines of flow the form shown in fig. 7a. 

In the case of supersonic flows, the fluid 
particles are not affected by the body until 


1 Assistant at the Free University of Brussels, aeronautical 
engineer, assistant at the Centre National d’Etudes et de Recherches 
Aéronautiques. 


704 


BY JEAN J. GINOUX, BRUSSELS ! 


Fig. 1a: Lines of flow in uniform flow at subsonic speed. 
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Fig. 1b : Lines of flow at supersonic speed. 


they cross surfaces OA and OB, attached to 
the nose of the obstacle in fig. 7b. Here 
speeds undergo a discontinuity which is 
finite in magnitude and direction. 

Outside the slipstream at the rear of the 
body (due to the intervention of the viscosity 
of the air in the boundary layers in contact 
with the solid walls), the subsonic flow is 
perturbed after its passage round the body, 
while supersonic flow becomes uniform again 
downstream from surfaces O’A’ and O’B’. 

In other words, the presence of the body 
modifies the whole of the subsonic flow, but 
only the areas between OA, O’A’ and OB, 
O’B’ in the supersonic flow. This charac- 
teristic will be defined by introducing the 
speed of sound in gas flows. 


2. Role of the speed of sound in gas flows 


The part played by the speed of sound in 
high-speed fluid flows can be described by 
classic physical reasoning. 

Imagine a pointed source of perturbations 
of infinitely small intensity, moving at 
constant velocity V in a fluid at rest. For 
example, a source of sound or leading edge 
0 of the airfoil in fig. 7, of very small thick- 
ness. 

The evolution of perturbations as a func- 
tion of time will be determined for the follow- 
ing four cases: V = 0, V less than the speed 
of sound, V equal to speed of sound and V 
supersonic. 

By definition, the speed of sound, design- 
ated (a), is the speed of propagation in fluid 
of an infinitely small variation in pressure. 
Calculation shows that, in a given fluid, (a) 
varies only with local temperature according 
to the law: 


a = \/ y gRT 


INTEREYPAVIA 


where y, g, X are constants and T is the local 
static temperature in degrees Kelvin = 
T = 273 + #C 

(g = 9.81 m/sec?). 

For air, ratio y of specific heats at constant 
pressure and constant volume equals 1.4, and 
constant R of the state of the gas is equal to 
29.27 kg m/kg °K. 

The curve in fig. 2 gives (a) in metres per 
second as a function of temperature (¢) in 
degrees Centigrade and altitude in metres 
in standard atmosphere. 

Fig. 3 shows the evolution of perturba- 
tions in the four cases under consideration. 
Point 0 is the initial position of the source 
of sound, and points 7, 2, 3, 4 are its succes- 
sive locations at times ¢ = 1, 2, 3, 4. 

For reasons of symmetry, the perturbation 
originated by the source at a given moment 
(t) spreads out in all directions at the same 
speed (a) and occupies a sphere with radius 
(aQAt) at a later moment (¢ + At). The 
circles in fig. 3 are sections of this sphere in 
the plane of the drawing. 

When the source is stationary (fig. 3a), 
the perturbations emitted at moments ¢ = 0, 
t = 1,... are to be found on circles about the 
source as centre. 

When the source's speed of displacement 
is subsonic (V <a, fig. 3b) the perturbation 
circles are still contained one within the other, 
but are no longer concentric. 

If V = a (fig. 3c), the circles have a com- 
mon tangent (d). 

Finally, when the speed of the source is 
supersonic (V >a, fig. 3d), the circles of 
perturbation have two common tangents 
originating from the source ; perturbation is 
localized in the angles formed by 4B and 4A. 

In view of the principle of relative motion, 
the results would be the same if the air were 


Fig. 2 : Speed of sound (a) as a function of temperature (t) 
with increasing altitude. 
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b. V<a Cc. V-a 








d. V>a 


Fig. 3 : Perturbations with the source at various speeds. From left to right : a—perturbations with stationary source ; b—source’s speed of displacement subsonic, so that perturbation 
circles are no longer concentric ; c—source’s speed of displacement equal to that of sound, so that the circles have a common tangent ; d—speed of source supersonic. The circles 
of perturbation have two common tangents, the so-called Mach lines which, together with the direction of movement, form the Mach angle #. 


flowing uniformly and the source remained 
stationary. This means that after an infinite 
time the perturbation will extend to the 
whole flow if V =O or if V<a, to the 
portion of space to the left of lined if V =a 
and to the zone inside a cone with apex at 
the source of sound if V >a. 

Half the angle at the apex of this “ Mach 
cone” is given by the following equation 
(see fig. 3d) : 


a 1 1 
simu=>p-PpT-hT (1) 
a 
The relationship between speed V and 


the speed of sound a is known as the “ Mach 
number ” of the flow (subsonic or supersonic 
depending on whether M<1 or M>1) and 
pis the Mach angle. 4B and 4A are Mach 
lines. 

Fig. 4 shows yp plotted against M by 
equation (7). 

If the source of sound were thread-shaped 
(situated on a perpendicular to the plane of 
the drawing) instead of a point, the Mach 
cone would take on the form of two planes 
perpendicular to the plane of the drawing, 
formed by Mach lines 4A and 4B; the flow 
would then be two-dimensional. 

As the perturbations under consideration 
are infinitesimal, the speeds of the fluid 
particles undergo only infinitely small 
changes in magnitude and direction on 
crossing Mach lines 4A and 4B in fig. 3d or 
straight line d in fig. 3c. 


3. Shock waves in supersonic flows 


When the obstacle placed in the supersonic 
flow is of finite thickness (see fig. 7), the 
perturbations created by the leading edge 
are of finite intensity. 

Calculations show that in these conditions 
the region of flow affected by the leading 
edge is comprised between the two straight 
lines OA and OB which subtend an angle 
greater than Mach angle yw in relation to 
speed V. As they cross OA and OB the fluid 
particles suffer sudden changes in speed, in 
both magnitude and direction. Similarly, 
pressure, temperature and density increase 
rapidly. These areas of discontinuity are 
known as “shock waves”. In the present 
case they are obliques. 

Fig. 5 shows, as an example, a flow with 
a Mach number of 2 passing through an 
oblique shock wave inclined at 52°. Mach 
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Fig. 4: Mach angle # (in degrees) as a function of Mach 
number (M). 








Fig. 5: Diagram of an oblique shock wave produced by 
means of a wedge at Mach 2.0. Variations in the speed 
vector, as well as those in p, P, T downstream are shown. 
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M>1 


Fig. 6: Formation of a local shock wave perpendicular to 
the flow at very strong perturbation ; separation of the 
shock wave from the leading edge. 
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ie %. 
and 


number of the flow downstream is 
variation in the speed vector is 19° 16’, 


Pe _ 2.731; P2 —195;72 14. 

pi Pi T, 

The Mach angle for a Mach number of 
2 is 30°. 


When the perturbation increases, the 
shock stiffens and intensifies. For a powerful 
perturbation (fig. 6) the shock wave is 
perpendicular to the flow, at any rate 


locally. In these conditions, computations 
show that the flow lower down is always 
subsonic. 

The photographs in fig. 7, 8 and 9 illustrate 
these phenomena. 

Fig. 7 shows a diamond-shaped profile 
in a supersonic flow with a Mach number 
of 2. The leading edge has three cylindrical 
tubes to indicate pressure (Schlieren photo- 
graph). Picture shows the shock waves 
formed at the leading edge and the trailing 
edge, the expansion waves starting from the 
upper and lower surfaces, and the backwash 
produced by the boundary layers leaving the 
trailing edge. 

Fig. 8 shows a cone mounted on a slender 
support in a flow of M = 2 (shadow photo- 
graph) and the conical shock wave attached 
to the point of the model. The wake issuing 
from the rear and the recompression shock 
behind the cone at about 2.5 times the dia- 
meter of the base can be discerned. 


Fig. 7: Diamond-shaped profile in a supersonic flow 


(Mach 2.0) ; shock waves formed at leading and trailing 
edges are shown, as well as the expansion waves starting 
from the upper and lower surfaces, and the backwash 
produced by the boundary layers leaving the trailing edge 
(Schlieren photograph). 











Fig. 8: Cone in a flow of Mach 2.0 causing conical shock 
wave at the point of the model, and recompression shocks 
behind the cone at about 2.5 times the base diameter 
(shadow photograph). 


Fig. 9 shows a cone mounted on a straight 
support in a flow of M = 2, in which a system 
of Mach waves has been produced by means 
of very thin strips of paper glued to one of 
the wind tunnel walls, as in fig. 70. It will 
be seen that the Mach waves (of very weak 
intensity) are more inclined than the shock 
waves (of strong intensity). ” 

Note: Both calculations and experience 
show that the thickness of the shock waves 
is of the order of 10-4 cm. If the latter 
appear relatively thick in the photographs, 
this is because of the conicity of the light 
beam used in the optic. 


4. Oblique shock waves 


Let us examine in greater detail the 
behaviour of a model in the form of an 
angle of infinite span placed in a uniform 
supersonic flow of Mach number ./, (greater 
than 1), static pressure p, and specific mass 
p,; for example, a profile moving at a super- 
sonic speed in the air at rest (aircraft wing). 

Let 6 be the angle of the body (fig. 5). 
We shall now calculate whether it is possible 
to obtain an oblique plane shock wave 
inclined at angle P at the body’s leading 
edge, such that supersonic flow M, is trans- 
formed into uniform flow M, parallel to 
wall AB of the body. 

The preservation of the mass, the quantity 
of movement and the energy of the fluid 
passing through the shock wave must be 


expressed. This gives the following equa- 
tions 3; 
sin sin 6 
— a) y 
M,? sin" B — 1.2 cos (B — @) (4) 
bz 7M ,?* sin? B —1 (3) 
pi 6 
pp 9 M,* sin® B (4) 
P1 5 + M,? sin? Bp 
M,?+5= : x 
7 M,? sin? B — 1 
2 cin? 
6 M,? sin? B (M,? + 5) (5) 


5+ M,? sin? B 


2 The representation of these Mach lines enables their angles of 
inclination (Mach angles) to be measured and the Mach number 
at any point of the flow to be deduced. 

* Jean J. Ginoux. “ Dynamique des fluides compressibles ”, 
published by C.N.E.R.A., 11, rue d'Egmont, Brussels. 
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Fig. 9: Cone in a supersonic flow of Mach 2.0 with a net- 
work of Mach lines to determine local flow speeds. 

















. eS "7 
M2 20 | 
| | | 
} | | 
| | ia | 
LY ih | 
Pl yi 
| | | J Lea Lie 
5 10 15 20 25 degrés 


Fig. 11: Angle of inclination of oblique shock wave (f) 
eng against angle of the body (@) fora flow speed of 
s = 2.0. 


which enable variables M,, p,, p, and B 
which characterize flow below the oblique 
shock to be determined from M,, #,, p, and 
6, the values above the shock. 


’ 


Numerical example : 


Assuming : 
M,=2; 0 = 10 36’ 
The above equations give : 
M, = 1.617; 92 = 1.762; ?1 = 0.6709 
pi Pe 
and for static temperature relationships 


expressed in degrees Kelvin 


T; Po _ Py 
rT, py Pe2 


1.183 


These relationships between the variables 
clearly indicate the discontinuous nature 
of the flow through the shock waves. 

Let us now plot the shock’s angle of 
inclination 8 against @ for a given value of 
M, (for example M, = 2), using equation 
(2) (fig. 11). This curve will enable us to 
see whether the solution envisaged is still 
possible (shock wave attached to point). In 
fig. 11, we see that for a given value of 0 
and for the value of M, considered, there 
are two values for B. Calculation shows 
that for 8 = B, (oblique shock wave with 





Fig. 10: Strips of paper glued to one of the wind tunnel 
walls to produce a network of Mach lines. 
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Fig. 12 : The value of the angle @,,, (in degrees) as a func- 
tion of Mach number M 


small angle of inclination) flow M, is still 
supersonic, whereas for 8B = B, (rigid oblique 
shock wave, of high intensity) flow down- 
stream is subsonic. Experience reveals that 
it is the shock wave of weak intensity which 
actually occurs. 

When angle @ increases, the angle of 
inclination of the shock wave also increases, 
until 6 reaches value 8m shown in fig. 77. 

For angles @ greater than 4m the perpen- 
dicular passing through the abscissa of @ no 
longer intersects curve B (6) and there is 
no solution. 

In conclusion it is possible to obtain an 
oblique plane shock wave which meets the 
given requirements as long as angle @ 
remains less than @m. These results are 
confirmed by experience, which shows that 
when @ is greater than 6m, the shock wave 
is detached from the body’s leading edge 
and is no longer plane (fig. 6). In these 
conditions flow M, is no longer uniform. 

The value of angle 8m depends on the 
Mach number of the incident supersonic 
flow. Fig. 12, which gives its value plotted 
against M,, is of basic importance for an 
understanding of the “ Mach configurations ” 
or “ three-shock configurations” to be in- 
troduced into the study of the reflection of 
shock waves from walls. 

Similar conclusions are obtained for the 
conical shock waves which form on cones 
in supersonic flows. 

(To be continued ) 





Photo credits : 
685: Factory ; p. 686-689 
p. 694-695 : S. 696-697 : NATO (1), Factory (3) ; 
703: Factory; p. 704-706: 


INTERQGC AVIA 


p. 664-665 : 


Factory ; 
Author. 


Author (4), ATP (1) ; p. 666-674: BEA (1), Boeing (5), Interavia (1), Factory (22) ; p. 675-678: Author ; p. 683 
Air France ; p. 690-691: Italian Ministry of Defence ; p. 692-693: Interavia files (1); General W. Pickert (1) ; 
p. 699: IATA; p. 700-701 : Interavia (2), Butler-Green (3), Factory (5) ; p. 702- 


VOLUME IX N° 10, 1954 











NO NAVIGATION WITHOUT — NAVIGATION AIDS 


RADIO-ELECTRIC ALTIMETERS 


ELECTRONICS —aanio compasses 


INSTRUMENT LANDING 
EQUIPMENT (A.S.V. 23) 


DECCA NAVIGATOR 
with Flight Log 








AIRBORNE RADAR 


fire control 
obstacle warning 


GROUND RADAR 


surveillance and precision 


approach for airports 
ground control of interception 





COMPAGNIE GENERALE DE TELECRAPHIE SANS Fil 


Division Internationale et Direction Commerciale 
719, Boulevard Haussmann - Paris VIII - ANJou: 84-60 


SOCIETE FRANCAISE RADIOELECTRIOQUE 














ALITALIA 












with pressurized, sound-proofed, 
air-conditioned cabin 


Cruising speed 
320 m. p. h. 






























































—————— 7 





Lounge chairs 
Sleepers 


From ROME to BUENOS AIRES 


via Lisbon-Rio de Janeiro-Sao Paulo 
in 28 FLYING HOURS 


Information and reservations from your own travel agency 


"" ALITALIA 


ROME : 15, Via L. Bissolati MILAN : 6, Via G. Verdi 
Tel. 470.242 Tel. 877.107 








LM 
——S" 








Here’s why it’s smart to fly 


LMT LINEE AEREE ITALIANE 
a 


from Italy to: Egypt - France - Germany - 
Greece - Ireland — Israel —- Spain - Switzerland 
- Tunis - Turkey - U.S.A. and v.v. 


Dependable Douglas DC-6’s and Convair 
Liners with pressurized cabins for your com- 
fort at fair-weather altitudes. 


DE LUXE and TOURIST CLASS SERVICES 


FINEST PLANES 
FASTEST SERVICES 
THE MOST EXPERIENCED CREWS 


See your Travel Agent or 


In Switzerland : Swissair 





















LEADS IN THE FIELD OF PLASTIC 
MATERIAL REINFORCEMENT 








The VAUTOUR incorporates eight 
essential non-stressed TEXTIGLASS- 
reinforced airframe components. 





Testis") guarantees the en- 

ane | results ob- 
tained by its use as 

Teale") a reinforcing material in each 
EXPERIENCE individual case 


COVERS THE WIDEST AND — has standardized its products 
MOST VARIED FIELDS — offers its seasoned advice to its 





customers 
— investigates all problems arising 
SED currantecs in its shops and research labo- 
GOOD ENGINEERING ratories, | , 
AND HIGH QUALITY — is familiar with the surface 
finish treatment appropriate to 
each case. 













: em TISSAGE FRANCAIS 
! extiglass Pierre GENIN & C'* S. A. 
LYONS - FRANCE 


SALES DEPARTMENT : 
44, rve Paul-Valéry, Paris 16e 





“ TEXTIGLASS” 


glass fabric for the reinforce- Telephone : PAS. 13-91 (three lines) 
ment o astics is at your 
disposal & help you delve U.S. PRODUCING MILLS 
your problems. CHENEY BROTHERS 
LITERATURE AND SAMPLES MANCHESTER, Conn., U.S.A. 
UPON REQUEST SALES OFFICES : 
92, Liberty Street, New York 6 (N.Y.) 








708 














BREGUET QUALITY ALSO 
TRIUMPHS IN GLIDING 





BREGUET 901 
piloted by Gérard Pierre 
1954 WORLD CHAMPION 


The 
MINISTOP brake control ~~ liar 














1952: Prototype built 


1953: Tests in aircraft 


taste the" MINISTOP” i a 
in the production " MYSTERE IV - 





MESSIER 


58, RUE FENELON - MONTROUGE (SEINE). TEL. ALE. 22-36 


PEMA 6556 











POTEZ fo 


GROUND SUPPORT AIRCRAF!I 
450 H.P. POTEZ 8D ENGINE 


SOCIETE ves AVIONS er MOTEURS HENRY POTEZ 


Kléber 27-83 46, avenue Kléber, PARIS XVIe POTEZAERO-PARIS 








AVIATION 


PLUGS AND 
SOCKETS to 


FRENCH 
CATALOGUES BRITISH 
DEMANDE AMERICAN 


STANDARDS 
{ Catalogues on request 


13 
SONU] RIV NU Br 
OLY, 4 PZ\ a; C 
sSO¢ ETE ANONYME AU CAPITAL DE Relemelelemelel¢mees aa a. Bae.) 
9 46 13, RUE DU GENERAL GALLIENI 
BILLANCOURT (SEINE 
TEL.: MOLitor 67-2 











ie sdee slle 


SYMBOL OF QUALITY 


RUBBER 
PRODUCTS 
FOR 
AIRCRAFT 





AIRCRAFT TYRES 
WING DE-ICERS 
PROPELLER DE-ICERS 

RUBBER WINDOW SEALS 
PNEUMATIC RUBBER JOINTING 


Kleber- Colo mbes 9 RUE DE PRESBOURG, PARIS 16° - KLE. O! 











OFFICINE DI POMIGLIANO PER COSTRUZIONI AERONAUTICHE E FERROVIARIE 


) Head office in Naples — Production plant at Pomigliano d’Arco 
AIRCRAFT CONSTRUCTION 


AERFER 


Aircraft and Spares 








710 
















LM diiE 


r 
NX 
SOCIETE D'EXPLOITATION DES MATERIELS | TURBOJETS 


AUISPANO SUNN) == 


RUE DU CAPITAINE GUYNEMER - BOIS-COLOMBES - SEINE | ALUMINIUM | 
\_ 


~ 


MZ 

















ATELIERS ET CHANTIERS DE LA LOIRE 
a TEHERAN - PARIS-8° — CARNOT 33-51 
SOCIETE ANONYME AU CAPITAL DE 1.400.000.000 DE FRANCS 









250-ton presses 
for sheet drawing 











MATERIEL HYDRAULIQUE A HAUTE PRESSION 


: 














atetete’ Sate tetetetetetereteteeeeeeene © 


a cererererereceeteatatetatetetetstatee 4 





Access 
Hoisting 
: rvice INTE 
ETUDES et TECHNIQUES NOUVELLES, 5, Rue Jean-Mermoz, PARIS-8°, ELY. 53-50 


- FRANCE 

thermo 

Handling 
Shelter 








ALEsia 31-80 
flashing lamps ; detectors ; 
DESIGN 
AND CONSTRUCTION 


- Telephone : 





AND PROJECTS 
equipment required 
or aircraft servicing 


f 


GENERAL DESIGN 
of all STANDARD AND SPECIAL 


selective photo-electric cells. 


coloured graphic recording ; 
electronic pick-ups for temperature, pressure, etc. 


- CACHAN (Seine) 


Measurement transmitters (Radio -Télé- Mesure) 
elements ; 


Radio command systems (Radio-Télé - Commande) 
for simultaneous transmission of 6 values with 1% margin of error ; 


for continuous operation of control surfaces or step-by-step 
Detectors and transmitters for infra-red ,rays ; 


control, with protective casing and wiring in series. 
glow discharge tubes ; miniature lamps ; 


/ 





g 





Remote control and measuring equipment 














gs 
ght cranes 


Loading 


Etablissements Jean Turck (S.A.R.L) 


19, rue de la Gare 


Platforms / 





Scaffoldin 








Jacks 
Hoists 


























e 


ie) 
a 
ond 
oS 
= 
<< 
Q. 
ie) 
tu 
~* 
5 
ioe) 
oc 
uu 
— 

ie) 

< 

ad 

= 

onl 


Limited Company for Wireless Telegraphy and Telephony 
MANAGEMENT : 
Hauptpostgebdude, Berne. Tel. 2 2603 
SEND YOUR TELEGRAMS 
Direct wireless connections with all parts of the world 
Swiss telegraph office 
Charges are the same as for wire telegrams 


RADIO-SWITZERLAND 


Telegrams «Via Radiosuisse » may be handed in at any 


IBERIA 











712 









NORD 250I 


ae ONCAN 
Li] 


We, MU Pa 


—=> 
———— 


Yj <> 
5 fj ——_— 
>=) 
im Hf i}, @ t<=S S 
y A Sov 
: WS \ 
S \\ 
ce ad = \\ \ 









Maat Lid 


RUE VERNIER PARIS 17 





PILATUS AIRCRAFT WORKS LTD. STANS (Switzerland) 


Tel. (041) 84 14 46 





Design and production of civil and military aircraft 
Production of spares etc. Repairs and inspections 








Technical maintenance, overhauls, inspection, repairs 


PILATUS-AIR-SERVICE and ground handling 


GENEVE-COINTRIN, TEL. (022) 33 53 65 


ZURICH-KLOTEN, TEL. (051) 93 73 87 


















HIGHER AND HIGHER — 


IN FULL SAFETY AND WITHOUT EFFORT 
The PIONYR L109 glider fulfils man’s desire to rise into the air 


like a bird. It is a two-seat trainer for all stages of glider training. 


@ Simple, robust structure 
@ Quality material, accurate machining 
@ Perfect aerodynamic configuration 


@ Reliable functioning, easy maintenance 





@ Blind flying instrumentation 


MOTOKOV 


MOTOKOV - PRAGUE - CZECHOSLOVAKIA 





al! 











Wind tunnel balances of highest precision for all types of wind tunnel 


with remote reading and recording. 


Transonic test sections continuously and accurately adjustable up to 
Mach 1.8. Minimum tunnel wall influence even in sonic 
range. Low power requirements. 


Supersonic test sections, mach number continuously and accurately 
adjustable. Models for up to Mach 3.5. 


Precision instruments for fuia research and related purposes. 
Research and development contracts. 


Dr.-Ing. 6. DATWYLER and INGENIEUR-BURO HAUSAMMANN 
171 Dufourstrasse ZURICH 8 (Switzerland) 











INTE RAVIA Review of World Aviation - Volume IX, 1954 


Bindings 
with gilt lettering 


available now 


Price: Switzerland SFr. 10,- 
Abroad SFr. 11,- 
Including postage and packing 


INTERAVIA S.A. Geneva 11, Switzerland 











LIST OF ADVERTISERS IN INTERAVIA No. 10, 1954 


er IS 55-9. oh Sra AR ee ORs El SE RB SOR LS LK 8 715 
AN ea 5 cide nie ag. bb) @d 4 oR aL kal eco ae 708 
mingre-wamen Gili Ge. U60., WONG. 2. ee ee es 652 
a EE goa 3: ee ee we Ee See ee ee Es 709 
i aS Sk: a pe eles > Qs She SO eOR 655 
ee eee Pa Dok ke 6 be ee ee ee Re OO 712 
Speen, DONO, FANON, PON wc tt Re eee Oe 659 
ee i eS + ck eR A OO Ow Re OO 714 
rn 5 ts 6 8 6 5 KO aw, oD Oe Ow Ow 660 
Direktion der Offentlichen Bauten, Zurich. .........0 2. eee 650 
Dougie Aircran Co. inc., Santa Monica... 1. ssc sc ees eccvse 646 
Dunlop, S.A. des Pneumatiques, Paris... .....-2-eees eevee 708 
Te ee ee ee ee ee ee eee 653 
Fairchild Engine & Airplane Co., Hagerstown. ..........58084 657 
Ee” Ara ae rarer ae ee eee 716 
Fokker, N. V. Koninklijke Nederlandse Vliegtuigenfabriek, Amsterdam... 651 
ee a, Ce PL OS, 6 6s 6 Kk ae eS ee ee 682 
ee ee ee ee ee ee ee ee 711 
Iberia, Lineas Aéreas Espafiolas, Madrid ..............264 712 
ee ee 710 
ee ee CS TUN gb ke kg RN we ee ee wm Oe 708 
Lockheed Aircraft Corp., Burbank, Calif. ............20.4, 680/681 
Loire, Ateliers et Chantiers de la, Paris ..........0.5050 eevee 711 
EN oe ag N86 eh a eee au a Ke le ee we 709 
ee ee Ek ee kk a A BE 8 ee el eS 714 
eee Fare Hee ee Gs, TON YOR ce ewe ee RH wD 679 


bay di Pomigliano per Costruzioni Aeronautiche e Ferroviarie (AERFER), 
Pe <6 oe Kee CUR OR Ok aS 8 ew ee ee ee 


Pilatus-Flugzeugwerke A.G., Stans... 1... . 2 ee eee een nae 713 
Pioneer Parachute Co., Manchester, Conn... .......+05058 + eee 661 
en a 656 5 kk 8 ke ee kk 710 
Pye Telecommunications Ltd., Cambridge ..........054 5482s 654 
I o> is oe. 66 8 8 Bk de Oe a Re eee 712 
ee 7 666 bP Oho ee ee Cw Rae eS 647 
ES ee sy ee eo ee ee ee ee 707 

5 eed: be eee PE DEO He ee Le 713 
5b b) CS A eek ee ee eA a Rw 656 
Ee es kee ee Pb Oe a Owe & 8 662 
Société d'Etudes et Techniques Nouvelles, Paris. ..........446+6 712 
es a PUES FPR TS A eee 710 
Textigias, S.A. Pierre Genin & Cle. Paris ..... seers veves 708 
Thomson-Houston, Compagnie Francaise, Paris. ..........+60648-. 658 
Ti, See, Ds GOP CU Ck eee ee ee ee ee 712 
United Aircraft Export Corp., East Hartford, Conn. .......... 648/649 


714 Printed in Switzerland 











INF 














TAKE YOUR NEXT EUROPEAN TRIP BY 


VICKERS VISCOUNT 


THE AIRCRAFT APPRECIATED BY THE EXPERTS 


Air France has just equipped its main European services with the modern 
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its four Rolls-Royce “Dart” turboprops, the “Viscount” has a cruising 
speed of 320 m.p.h. at 25,000 ft. 
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most comfortable. No more noise on board, no vibration, a maximum of 
air volume, a maximum of visibility. Fully sound-proofed and pressurized, 
the cabin is 40 ft. long and nearly 10 ft. wide, with big windows giving 
passengers a wide view outside. 
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y 
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Four times a week to Copenhagen. 

Three times a week to Vienna, Munich, Milan. 
All these services, except the special “Epicurien” service to London, are 
tourist class. 


Air France serves 35 cities in Europe. Its network is the longest in the 
world, with 230 points of call in 72 countries and five continents. 
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Max. speed 520 m.p.h. Max. speed 230 m.p.h. 
Range 625 miles Range 1,070 miles 
Service ceiling 37,700 ft. Service ceiling 24,000 ft. 
FIAT G 80-1B FIAT G46-4B 
Max. speed 530 m.p.h. Max. speed 193 m.p.h. 
Range 620 miles Range 580 miles 
} Service ceiling 39,400 ft. Service ceiling 17,700 ft. 
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